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Foreword 


In the beginning, in the late Middle Ages, Botany 
was a bud on the twig of pharmacy, on the branch 
of medicine. The tree of science was still small. 
For centuries, zoological and botanical anatomy 
remained a division of basic medical studies. With 
the emergence of more and more perfect and 
beautiful botanical illustrations, botany became 
the scientia amabilis, a perfect hobby of noble 
gentlemen and ladies. Archaeology was still a 
branch of Art History in the 19th century, with three 
divisions: Egyptology, Mesopotamian Archaeology 
and Classical Archaeology. Central European Pre- 
history began with the Alpine lake dwellings and 
with the Scandinavian scientists. In these early 
phases, the excavators showed their biological 
findings, charred crops and animal bones to people 
interested in Biology, mostly school teachers. 
Heinrich Schliemann presented his burnt crop 
stocks from Troy or Tiryns in the sessions of Berlin 
scientific societies. 


The 20th century was the century of Biology. 
Biology became a tree of science on its own, with 
dense branching. The first Archaeobotanists and 
Archaeozoologists were biologists with secondary 
training in Archaeology, as at that time Archaeo- 
botany was more or less an auxiliary science 
of Archaeology, especially in central European 
Prehistory. In the late 20th century, botanical 
studies at universities became more and more 
microbiological and physiological. Plant anatomy, 
taxonomy, vegetation history, ethnobotany, 
and plant sociology suffered a great decline in 
importance at the universities. In the course of 
this, more and more students of Prehistory became 
interested in Archaeobotany and Archaeozoology 
and were trained in laboratories in Prehistory 
departments, for example in Switzerland, the 
Netherlands, Great Britain and Germany. 


Nowadays, Archaeobotany is no longer a botanical 
science. If you show a charred barley stock to a 
botanist, he or she will answer: ‘It’s barley, Hordeum 
vulgare, four-rowed barley’. Archaeobotanical 
questions are however much more numerous 
than just species identification: Which soil type 
was it grown on? Was it autumn- or spring-sown? 
Was it deposited in an already processed state, 
or right after harvesting? Were there additional 
crops? - These questions are archaeological ones, 
not botanical ones. So it then became time to 
rename archaeobotany. In the mid-20th century, 
the archaeobotanists called themselves the ‘Inter- 
national Work Group for Palaeoethnobotany 
(IWGP)’. Especially German archaeobotanists 
fought for the name Palaeo-Ethnobotany. But 
palaeo- is far too old, somewhere deep in the past, 
beyond mankind; archaeo- is old enough. Now, 
most scientists prefer ‘Archaeobotany’. But to be 
honest, it’s not Botany, it’s the Archaeology of plant 
and animal husbandry. So the word ‘archaeology’ 
should be at the end, not ‘botany’. Economic and 
Environmental Archaeology is the right description, 
and there is already a tradition and a scientific 
society of this name. It includes, as well as plant 
remains (e.g. macro remains): pollen and spores, 
charcoal, phytoliths, zoological remains such as 
bones and shells, and recent disciplines such as 
isotope analysis. 


Archaeobotany is now a branch of the archaeo- 
logical tree of science. At a handful of universities, 
there are professorships for Archaeobotany 
and Archaeozoology. A science of its own needs 
handbooks. Here is a textbook of Economic and 
Environmental Archaeology. It is the first volume 
of the Early Agricultural Remnants and Technical 
Heritage (EARTH) Programme: 8,000 years of 
Resilience and Innovation. It is written by the 
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créme de la créme of well-known and experienced 
archaeobotanists. The focus is on the western Old 
World, with sidelong glances to Africa, Asia, and 
the Americas. 


Methodology, coordinated by A. Chevalier, 
E. Marinova, and L. Pefia-Chocarro, introduces this 
subject, between nature and culture, botany and 
archaeology. 


The choice of crops cultivated by prehistoric and 
historic societies is discussed for southeastern 
Europe by E. Marinova and S. M. Valamoti, for Italy 
by M. Rottoli, for Spain and adjacent regions by 
L.Zapata and again L. Pefia-Chocarro. - S. Jacomet, 
C. C. Bakels and F. Sigaut (t) cover western central 
Europe. L. Scott Cummings and M. C. Bruno 
contribute articles about the Americas. 


The important complex of the fruit trees - wild, 
selected or domesticated - is unrolled and accurately 
analysed by some examples: acorns in California by 
R. Cuthrell; citrus fruits in the Mediterranean by 
M. Girard and Bui Thi Mai; Prosopis on the Peruvian 
coast by D. J. Goldstein; grapevine in southern 
France by L. Bouby, Ph. Marinval, and J.-F. Terral; figs 
in Spain and the Canary Islands by J. Morales and 
J. Gil; figs and olives in Morocco by Y. Aumeeruddy- 
Thomas, Y. Hmimsa, M. Ater, and B. Khadari. 


The doyenne of the Ethnobotany and Archaeo- 
botany of plants collected from the wild is F. Ertug, 
who covers the East, G. S. Cruz-García covers the 
West. J. Morales, J. Gil, J. Tardío, and M. Pardo-de- 
Santayana give reports from Spain and the Canary 
Islands. C. Selleger presents some impressions of 
wild food in Mali, in the famous Dogon county. 
Unusual examples include silverweed, Argentina 
(syn. Potentilla) anserina in the British Isles by 
C. Griffin-Kremer, and Cleome in southwestern North 
America by L. Scott Cummings. 


The diversity of plant use raises the important 
question of what is primary, and what is secondary 
use. There are some answers given here by L. Zapata 
and L. Peña-Chocarro concerning hulled wheats; by 


E. Bonnaire about plant remains in pisé buildings. 
C. Griffin-Kremer reports on the different uses of 
Ulex europaeus and Urtica dioica, ubiquitous plants in 
the British Isles. P. C. Anderson introduces perfect 
artisanal basketry made of the grass Ampelodesmos 
mauritanica in Tunisia. Bui Thi Mai, M. Girard, and 
F. de Lanfranchi discuss the different functions of 
Pistacia lentiscus in Sardinia. The use of oil/resin/ 
wax/tar, a difficult subject in analytical archaeo- 
chemistry, is also present: An ethnological example 
of resin use in boat caulking in Asia by Bui Thi Mai 
and M. Girard. 


Plants and plant products are important offerings 
in temples, on altars, in graves, in sacred groves, 
dug in, laid down, poured out, or burnt: examples 
are given by A. G. Heiss (Alps) and A.-M. Hansson 
(Scandinavia). Plants play a crucial role on special 
days, such as on May Day in the British Isles and 
elsewhere, shown by C. Griffin-Kremer, or in 
ceremonies of native tribes in the Americas (North: 
L. Scott Cummings; Andes: M. Sayre). 


The last chapter of this ambitious book is aimed 
at social status, identity, and context. A. Chevalier 
and J. Dulanto can distinguish two different social 
groups in pre-Columbian coastal Peru. Other 
examples come from Spain’s Iberian Iron Age 
by S. Gonzáles Reyero, from its Middle Ages by 
J. L. Mingote Calderön; from Roman France by 
J. Wiethold and F. Durand; from Neolithic northern 
Germany by W. Kirleis and St. Klooß, and from 
Mayan Central America by D. J. Goldstein and J. B. 
Hageman. An ethnological report by G. S. Cruz- 
Garcia on plant use by poor children in India tops 
off these considerations. 


More than twenty years ago, in 1991, the handbook 
‘Progress in Old World Palaeoethnobotany’ 
appeared, edited by W. van Zeist, K. Wasylikowa, 
and K.-E. Behre. The three EARTH volumes will 
replace it with expansions into Africa, the Far East, 
and the Americas. It is a welcome comment on and 
supplement to, the 4th edition (2012) by E. Weiss 
of D. Zohary and M. Hopf’s opus ‘Domestication of 
Plants in the Old World’. 


Helmut Kroll 
Kiel, autumn 2013 


Preface 


Patricia C. Anderson and Leonor Pena-Chocarro 


Scientific Overview 


This book takes an interdisciplinary look at Euro- 
pean preindustrial agriculture, including its origins 
and its diffusion outside Europe. Agriculture and 
its origins have long been lively and innovative 
subjects of research, involving people working 
in a variety of disciplines. Initial impetus to this 
area came from several quite separate disciplines. 
Archaeologists working in the 1940s and 1950s, 
studied flint blades found on archaeological sites 
in the Middle East and in Europe, which they 
hypothesised had been inserts forming the working 
parts of agricultural tools. Such identifications were 
based upon intimate knowledge of ethnographic 
tools (Steensberg 1943), and by examining the 
microscopic traces of use on their edges (Semenov 
1964). Agronomists, in turn, interested in the 
origins of agriculture studied the behaviour of 
wild cereals still growing in their natural habitats 
and explored the way human activities may have 
influenced crop evolution (Harlan 1975). This area 
of study, pioneered by a few researchers like O. Heer 
(1865), lead agronomists and botanists towards the 
beginnings of archaeobotanical research (e.g. 
Hopf 1954, 1955). Over time, however, the study of 
agriculture evolved towards an interdisciplinary 
approach which tried to fully understand its 
multiple facets: plants, techniques, soil types, 
environment, agronomic practices, the attendant 
animal husbandry, impact on landscape, traditions, 
etc. In other words, the cross-disciplinary character 
of the subject implied the integration of the various 
historical, anthropological, archaeological and 
scientific records in order to fully appreciate the 
complex and interrelated issues involved. 


Thus, archaeobotanists have looked at prehistoric 
seeds of ancient crops throughout the world to 
determine the presence of domesticated plants and 
explore the possible uses of the species identified. 
Other studies combined analysis of archaeological 
plant remains with field and genetic studies of 
equivalent crops still surviving today (Zohary and 
Hopf 2012; Harlan 1999), and documented the origin 
and spread of the domesticated plants from the Near 
East throughout Europe. Weeds have also been a 
subject of interest, used to explore crop husbandry 
practices (Charles et al. 1997, Jones et al. 2010). In 
particular, crop processing has been a major topic of 
interest in the study of agriculture. Ethnographic 
observations of the various steps within the crop 
processing sequence have allowed researchers to 
produce models (Hillman 1981, 1984; taken up later 
by e.g. Pefia-Chocarro 1999) and statistical methods 
(e.g. Jones 1984, 1987; Pearsall 1988) to identify 
these from crop remains, which in dry sites are 
usually preserved by charring. This experimental 
approach was applied by archaeobotanists using 
reconstructions of specific archaeological tools 
preserved in European lake sites, again to see the 
effect on the crops (Meurers-Balke and Liining 
1999). Waterlogged archaeological sites with excep- 
tional preservation of plant remains have allowed 
detailed studies of plant use with interesting 
insights into processing activities, among other 
things (Herbig 2009, Jacomet 2009) as have rare 
finds from permafrost (Rollo 2002; Heiss and Oeggl 
2009; Dickson 2011). 


Pollen analysis has also contributed to treating 
the question of cereal domestication (Bottema 
1999), reconstructing archaeological fields and 
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characterising agricultural practices such as the 
identification of the slash-and-burn technique in 
the Nordic areas (Vuorela 1986). And, on a more 
general level, palynologists have shown the role 
of both the natural environment and prehistoric 
human activities in the shaping of landscapes, 
both based on pollen evidence itself (Kalis et al 
2003; Carrión et al. 2007) and on other microfossils 
in pollen records, the so-called NPPs (‘non-pollen 
palynomorphs', such as fungal and fern spores, 
remains of green algae and cyanobacteria, or 
invertebrate eggs; e.g. van Geel et al. 2003). 


Experimental archaeology has also proven to be 
a powerful approach to the study of agriculture, 
with a myriad of examples focusing on specific 
processes. Agricultural field experiments were 
carried out in northern Europe by archaeologists, 
for example using reconstructed ploughs and ards 
to work fields (Lerche and Steensberg 1980). This 
led to precise reconstructions of marks in the soil, 
as well as of archaeological finds of ploughs and 
ards (Lerche 1994). Other experiments focused 
on soil, climate and yield of ancient cereal types 
(Reynolds 1981; Steensberg 1943). By combining 
soil micromorphology and archaeobotany with an 
experimental approach (Boissinot and Brochier 
1997), it was possible to show field use patterns 
from as early as the Neolithic in southern Europe 
(Rósch et al. 2002). 


Historical records and agronomy were combined 
to evaluate the cultural influence on concepts of 
yield (Sigaut 1999) while historians interested in 
archaeology carried out research into the effect on 
the soil and the crops of certain farming techniques 
in large-scale field experiments (Reynolds 1974, 
1979, 1981, 1999). Storage pits, for instance, were 
reproduced and tested using historic and ethno- 
graphic references, and were shown to be effective 
for storing grain similar to ancient varieties 
(Reynolds 1974). This allowed new interpretations 
of such archaeological features (Gast and Sigaut 
1979-85). 


Some field experiments were also carried out 
using reconstructions of harvesting tools based 
on prehistoric finds which involved measuring the 
harvesting yield with different kinds of tools, and 
then studying the experimental tools for traces 
of use (Korobkova 1981). High-power microscopy, 
combined with the experiments, allowed finer 


distinctions of different tool uses and their contact 
with plant material (Anderson 1999). 


New field experiments were designed on a regional 
basis to test specific tools on ancient crops grown 
under climatic conditions similar to the past, or 
on wild cereals (Anderson et al. 1991; Anderson 
1999; Hillman 1999). These new analyses often 
disproved or greatly nuanced another archae- 
ological assumption: that all flint tools with gloss 
were agricultural harvesting tools (Juel Jensen 1988, 
1994; van Gijn 1999). Historical and ethnographic 
studies (e.g. Sigaut 1978) came to similar con- 
clusions, that ‘sickles’ were sometimes used to 
obtain other materials such as reeds and straw 
or were not even sickles at all, but rather inserts 
in threshing tools (Anderson and Inizan 1994). In 
addition, specialised threshing tools, threshing 
floors and storage facilities were increasingly being 
found in the archaeological record in the Near East 
and southern Europe (Avner 1998; Skakun 1999; 
Gast and Sigaut 1979-85; Kuijt and Finlayson 2009; 
Miret i Mestre 2006; Cunningham 2011). These were 
identified by means of experiments (Anderson et 
al. 2004), ancient descriptions and ethnography 
(Kardulias and Yerkes 1996; Grégoire in Anderson 
and Inizan 2004; Ataman 1999). Experiments were 
also part of the research carried out to investigate 
the effects of different grinding and pounding 
tools on the grain and to seek to find a full range 
of wear and archaeobotanical criteria to identify 
the function of ancient tools (Procopiou et al. 2002). 


Examination of historical documents such as the 
earliest cuneiform tablets, combined with these 
experiments, gave further insight into grain pro- 
cessing and social organisation during the third 
millennium in the Near East (Grégoire 1999). The 
same applies to agricultural techniques and tools 
from Medieval Europe, thanks to the study of 
historical texts (Comet 1992) and ethnographic 
and archaeological investigation (Mingote Calderón 
1996). 


Diet and the social context of food are other rich 
topics of research, involving historical documents 
(Carpinschi 2002), ethnoarchaeobotanical studies 
(Sarpaki 2000), and archaeobotanical analysis 
including funerary offerings (Marinval 1993; Rottoli 
and Castiglioni 2011) and of luxury foods (Bakels and 
Jacomet 2003; van der Veen 2003; Palmer and van 
der Veen 2002; van der Veen 2008). New methods for 
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identifying microscopic food remains (e.g. Winton 
and Winton 1932, 1935; Gassner et al. 1989) used the 
analysis of plant tissue fragments, phytoliths and 
starch (Dickson 1987; Hansson and Isaksson 1994; 
Cummings 1992; Perry et al. 2007; Gong et al. 2011; 
Valamoti et al. 2008; Henry et al. 2009; Revedin et al. 
2010) or the chemical analyses of pottery residues 
(Evershed et al 2008), all of which opened up new 
avenues of research. 


The complexity of agricultural processes and their 
organisation within particular communities and 
societies requires a broad analytical scale on which 
to investigate them. The archaeology, anthropology 
and history of the landscape has been popular for 
some thirty years, linked by a common concern with 
going ‘beyond the site’ and situating human activity 
in its broadest context (Kardulias 1994). During the 
last twenty years there has been a considerable 
output oftheory and methodology for investigating 
social and cultural as well as physical landscapes 
(e.g. Anschuetz et al. 2001; Ashmore and Knapp 1999; 
Francovich and Patterson 2000; Behre and Jacomet 
1991). This has been complemented by a series of 
highly intensive, interdisciplinary surveys carrying 
out empirical analyses of particular landscapes 
within these theoretical frameworks (e.g. Astill and 
Davies 1999; Barker 1996; Cherry et al. 1991; Given 
and Knapp 2003; Kohler-Schneider 2001; Fischer 
and Rösch 2010; Stika et al. 2008). 


This rapid overview shows some of the important 
scientific results of the above research approaches, 
and the many new insights they have provided 
into the human experience of agriculture. These 
approaches, however, have far greater potential to 
grow further if allowed to work closely together. 
Archaeological data and historical records on 
their own are often not specific enough for the 
identification of particular agricultural practices. 
Scientists analysing pollen, phytoliths, seeds and 
wear traces on tools can now identify particular 
species and techniques and develop sophisticated 
taxonomies, but are often forced by practical 
limitations to work in relative isolation from other 
interpretative sources. In both cases, disciplines 
have usually become highly specialised, and para- 
doxically isolated by their very development and 
institutionalisation. This has often created a barrier 
to the investigation of the broader agricultural 
system with all its actors, strategies and landscapes. 


The origin of the programme 


During the 1980s and early 1990s, a European 
working group met which was concerned with 
'agro-(for agrarian) archaeology', combining 
archaeologists, archaeobotanists, ethnographers, 
historians and agronomists, around experiments 
in archaeology. The principal impetus was given 
by Jutta Meurers-Balke in Cologne, the late Sytze 
Bottema in Groningen, Holland, the late Peter 
Reynolds of Butser farm in England, Grith Lerche 
and the late Axel Steensberg in Copenhagen, and 
the late Francois Sigaut in Paris, France. 


Following on this, in 1998 a new group concerned 
with preserving the knowledge and cultural herit- 
age of agricultural processes began to meet, its 
members combining several different strands 
of research from the earlier group. In addition, 
its organisers felt it was urgent to record the 
knowledge and skills of agriculturalists that still use 
or remember ‘traditional’, nonindustrial techniques, 
and to find a means for this knowledge to enter 
into the mainstream of various disciplines in a 
dynamic way. At the time, such an ambition was 
largely outside the mainstream tendencies of the 
different disciplines. 


This group, called 'Early Agricultural Remnants 
and Technical Heritage' (EARTH) was recognised 
by the Sub-Committee on Cultural Heritage of the 
Parliamentary Assembly of the Council of Europe, 
who formally admitted EARTH as a member of the 
PACT alliance of networks, and to the Fédération 
Européenne des Réseaux Européens de Coopération 
Scientifique et Technique de Coordination. EARTH 
was also formally accredited to the Parliamentary 
Assembly of the Council of Europe. Unfortunately, 
however, these affiliations did not include funding 
for a project. 


Preparation of this ESF (European Science Founda- 
tion) programme took several years: The first 
EARTH committee meetings were held in St. Vallier 
de Thiey, Southern France in 1998, funded by the 
French CNRS (Centre National de la Recherche 
Scientifique), then in Copenhagen in November 1999 
and at Butser Ancient Farm in England in January 
2001, culminating in an ESF-funded preparatory 
workshop at St. Martin de Vésubie, Southern France, 
in November 2001. 
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In parallel, from 2002 to the present, the CNRS 
funded a group of twenty French EARTH members 
working in France in different disciplines and 
field areas as a ‘Groupement de Recherche’ (GDR 
2517, directed by P. Anderson). Its aims, similar to 
those of the European-based ESF programme, have 
been to use various media to record preindustrial 
agricultural activities from ancient times and 
the present day, prepare a database for films and 
images, and to feed this information into the EARTH 
network as a whole. The funding of new field 
research for its members has contributed to some 
of the articles in this book. 


The network: working methods 
leading to this book 


The EARTH Monograph Series, entitled ‘The 
dynamics of non-industrial agriculture: 8,000 years 
of resilience and innovation’, was born from a 
unique opportunity for interdisciplinary and 
international (especially inter-European) collabora- 
tion between 2004 and 2009 as part of the ‘Early 
Agricultural Remnants and Technical Heritage’ 
(EARTH) Scientific ‘a la carte’ Programme of the 
European Science Foundation (ESF, Strasbourg, 
France), financially supported by 15 European 
organisations, which were represented by Steering 
Committee Members of the Programme (p. 475). 


This ESF-funded EARTH programme was organised 
and chaired by Patricia C. Anderson, Nice, France 
and Michael Given, Glasgow (replaced in 2006 by 
Leonor Pefia-Chocarro, Madrid and Rome). 


The originality of this programme lay in the means 
it provided for unusual networking methods and 
for innovative forms of output. The aim was to 
find new common ground for integrating different 
approaches, viewing agriculture from the stand- 
point of the human actors involved, and fit this 
together into a form which could be effectively 
transmitted for research and teaching, as well as 
for heritage. 


In order to achieve the programme’s goals to 
stimulate the creation of new, integrated inter- 
disciplinary approaches, collaborations and net- 
works, researchers and advanced students were 
chosen from different disciplines but who worked 


in an interdisciplinary manner. Some were chosen 
by the programme organisers, whereas others were 
suggested to them by the contributing European 
national organisations (refer to page vi with the 
ESF Member Organisations), meaning that most of 
the group did not know one another at the outset. 
It brought together scientists from a variety of 
different disciplines of the human and natural 
sciences: archaeology (including archaeobotany 
and archaeozoology, microwear analysis of tool 
function, experimental archaeology), ethnography, 
history, geography and geology, from about twenty 
European countries, as well as from North America 
and the Middle East. 


The researchers were organised into three teams, 
each led by two experts from different countries, 
while respecting the stipulation of the ESF that as 
many different disciplinary fields and nationalities 
as possible be combined in each team, as well as 
researchers of varied age and at different stages 
of their career. The European Science Foundation 
emphasised networking and learning through 
exchange and communication, and funded annual 
team meetings and three plenary meetings. Such 
meetings allowed comparison of different points 
of view and of agricultural systems in different 
regions. 


Each team approached the theme of agriculture 
from a slightly different standpoint - that of Crop 
Choice and Diversity (Book 1 in the series), Skills, 
Processes and Tools (Book 2 in the series), and 
Agricultural Landscapes (Book 3 in the series). The 
networking was achieved largely by workshops held 
in archaeological and ethnographic field areas or 
local museums that were directly relevant to the 
research of certain members (see pp. 478-480). They 
provided an important opportunity to exchange 
as well as to talk with local farmers and artisans. 
Although a few grants were provided for members 
to meet and work on methodological fine-tuning, 
no funding was provided by this ESF programme 
for new field research to authors contributing to 
this book. Nevertheless, the richness and originality 
of the scope of the articles presented here was 
achieved in many cases through networking 
activities among scientists during the programme. 
The programme also funded activities for advanced 
students: to attend hands-on summer schools 
taught by members and run by Leonor Peña 
Chocarro in a traditional agricultural area of Spain, 
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and grants to attend the Programme's various 
meetings. All networking activities were efficiently 
implemented by Marie Russel, Paris, who served as 
the programme's coordinator from 2004 to 2009. 


Some of the papers in this series address field areas 
and topics emanating from the workshops, and they 
were developed gradually over the course of the 
five years of interdisciplinary exchange. Although 
the authors come originally from various different 
fields related to the study of agriculture, they shared 
an interest in developing a common ground where 
individual research fields could converge into a 
broader framework, and provide a new knowledge 
base. Many contributions integrate field and 
laboratory methodologies into the case studies, 
in a manner intended to be accessible to students 
and researchers in different fields, as well as to 
an interested general public. Ethnoarchaeological 
studies figure prominently, and help inject the 
human perspective into the study of agriculture. 


Each article in these volumes has received double- 
blind peer review from two outside experts. Using 
numerous illustrations, they provide synthetic, 
interdisciplinary overviews, or detailed accounts of 
individual and collaborative research, and in some 
cases relevant experts outside the programme were 
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Patricia C. Anderson 
CNRS, Nice, France 


invited to participate. However, this book series does 
not seek to - and indeed cannot - provide complete 
coverage of all disciplines, research themes, time 
periods, or geographical regions relevant to the 
study of agriculture, nor could all the relevant 
experts in each field be included. Each book should 
instead be seen as a sampling of exciting ways to 
explore the subject of preindustrial agriculture 
and its relevance to life today. This book series is 
an example of the power of academic networking 
and of the benefits of approaching the theme of 
agriculture from different angles and perspectives 
converging into a common space different from that 
of the researchers' individual fields of expertise. 
But it would not have seen the light of day without 
the devotion of the coordinating editor, Andreas 
G. Heiss, Vienna, and the language editor, Cozette 
Griffin-Kremer, Paris. Alexandre Chevalier, Brussels, 
ensured that abundant maps were made to cover 
the wide range of areas discussed. 


The journey has been arduous, sometimes frust- 
rating, but always fascinating and full of good 
memories. We hope that the final outcome of our 
programme, this book series, is of value to other 
scholars and interested people. It is also our hope 
that it leads to further work by opening new 
avenues into the study of agriculture. 


Leonor Pefia-Chocarro 
CSIC, Madrid, Spain and Rome, Italy 


Series Editors of the EARTH Series 
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SECTION 1 


Methodological Approaches 
to Plant Use Diversity 


1 Factors and Issues in Plant Choice 


Alexandre Chevalier, Elena Marinova and Leonor Pena-Chocarro 


Because humans are omnivores, they need plants to 
survive but there is more to it than that: they need 
different plants in order to fulfil their physiological 
needs, since no single plant can provide all the 
elements human beings need. However, among the 
available edible plants in the environment, humans 
choose only a small part of those plants as food. 
Throughout time, humans have shaped, consciously 
or incidentally, their natural surroundings and an 
essential part of this is expressed by modifying plant 
communities and diversity, transforming landscapes 
into cultivated or managed land. Humans eventually 
noticed that their influence on some of these wild 
plants lead to modifications in their physiology, taste 
specificities and morphology, observations that at 
some stage lead them to deliberate manipulations 
of those plants. In this way, people were able to 
get more from the plant’s useful parts, and in a 
more reliable and systematic way, than from the 
wild varieties, but in turn they had to work harder 
and longer to get their food (Sahlins 2003). Plant 
domestication definitely created plants that were 
more suitable for human alimentary stability, but 
this also lead to a reduction in their competitive 
capacity, and some of these plants eventually became 
completely dependent upon humans for their 
reproduction and spread. While limiting ever more 
their food choices from the wild by focusing on a 
few very nutritive plants, even running the risk of 
creating harmful unbalanced diets, at the same time, 
humans started to promote many domesticated 
species and varieties of plants different from their 
wild progenitors in order to adapt them to a diversity 
of ecological niches and conditions. Parallel to this, 
people invented a plethora of techniques to get, 
grow, transform, store and extract the nutritive or 


useful product components from the plants they 
needed. Even for the very same plant, strongly 
varying processes have been applied by different 
cultural groups across time and space, all of them 
being as ‘efficient’ as the others and adapted to the 
local environmental and social constraints. 


Local biodiversity and ecological conditions 
determined the range of possibilities available to 
humans, who chose which plant they would use 
according toa multiplicity of factors (social, cultural, 
environmental, technical, etc.). According to the 
importance given to, or imposed by each of these 
factors, human groups gave different responses even 
in similar environments, which led to an enormous 
diversity of practices and plant uses. 


What lead to these different choices? A process of 
adaptation to environmental constraints? Cultural 
materialism based on the local availability of raw 
materials and on the group’s social structure? 
Pre-eminence of functional purposes controlled 
by human biological determinism? Local social 
categorisation of an objective nature that makes a 
plant socially acceptable to eat? Adaptive evolution 
driven by natural selection? Local choices from a 
specific environment driven by universal human 
mental categories? Local mental processes that 
‘think’ nature and plants in a specific way which will 
orientate further plant choices (subjective nature)? 


Factors and Issues in Plant Choice 


The long-standing relationship between plants 
and people has always been characterised by a 
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continuous dynamic condition of adaptation, 
interaction and change. This relationship has not 
always been mutually beneficial and different 
degrees of interaction, operating at different 
scales, have been detected through time. Plant 
diversity and choice are issues intimately related 
to the natural, to the technical, as well as to the 
cultural, social and symbolic realms in which the 
communities are embedded, and these determine 
the array of possibilities available to people. Choices 
are made within these possibilities according to a 
myriad of different factors, the main one possibly 
being the social or cultural context. 


Environmental Constraints 

It would be a truism to state that environmental 
constraints constitute an important limiting factor 
for plant availability and diversity: crops are and 
have been throughout time geographically limited, 
due to various natural factors such as altitude, 
humidity, temperature, soil type, and humans 
often had a range of dietary and technical choices 
limited by the natural conditions and resources 
they were living in. There are endless studies of 
human and cultural ecology showing the enormous 
variability of the practices and systems developed 
by indigenous communities across the world, not 
only to adapt to specific environmental conditions 
but also to overcome them (Amisah et al. 2009; 
Berkes et al. 2000; Rex Immanuel et al. 2010; Wilken 
1987). The choice of specific plants, or the selection 
of different varieties from one species that will 
be better adapted to local ecological conditions, 
constitutes a widespread solution to overcome 
specific environmental limits, such as the hulled 
wheats in Mediterranean mountain areas (Peña- 
Chocarro 1996, Pefia-Chocarro and Zapata 1998). 
Another example is the promotion of certain species 
through different strategies (pruning, burning, 
sowing in fallow fields, etc.) in order to increase 
their population density, as is the case of many 
species in areas of Mesoamerica, such as for palms 
or grasses (Casas et al. 2007; Gonzälez-Insuasti and 
Caballero 2007; Gonzälez-Insuasti et al. 2008) or 
the huge number of varieties of maize - about 350 
different native varieties (the exact number varies 
according to authors and date of publication) or 
of potatoes, that may total as many 3,500 different 
genotypes (both wild and domesticated Solanum 
tubers, divided into eight species according to 
Ochoa 1999). 


Throughout their history, humans have generally 
had to cope with environmental fluctuations and 
unpredictability. The success and failure of the 
various subsistence systems through time, whether 
based on agriculture or on the intensive use of 
wild plants, were greatly dependent on buffering 
mechanisms to cope with dangerous fluctuations 
due to both natural and cultural reasons. Studies 
addressing buffering tactics are numerous both in 
archaeological and historical literature (Allen 2004; 
Galant 1989; Halstead and O’Shea 1989; Kellhofer 
2002; Kohler and van West 1996; Roberts and Rosen 
2009; Stopp 2002; van der Veen 2008) as well as in 
human ecology (Balée 1994; Barlett 1980; Berkes et 
al. 2000; Gonzälez-Insuasti et al. 2008) and provide 
interesting insights into the strategies aimed at 
subsistence and social stability. 


Ethnobotanical and anthropological research across 
the world has highlighted the importance of these 
types of studies as an efficient approach (Altieri 
2004; Bellon 1991; Eakin 2005; Wale and Virchov 
2003). However, some authors (Winterhalder et al. 
1999) have stressed the qualitative character of most 
archaeological and anthropological literature on 
subsistence risk, criticising the use of risk-averse 
behaviours without taking into account formal 
models. 


One of the buffering mechanisms against environ- 
mental changes is plant diversity, both wild and 
domesticated, and the exploitation of different 
ecological niches, if not ecosystems. Indeed, divers- 
ity and diversification are key in addressing issues 
related not only to biodiversity and genetic resource 
conservation, on which research has largely focused 
(Orlove and Brush 1996; Brush and Meng 1998; 
Smith and Wishnie 2000), but also in dealing with 
subsistence systems in the past. Recent research 
on diversity, focusing mostly on crops grown by 
indigenous communities across large parts of the 
planet, has shown that diversity levels are greatly 
influenced by farmers’ decisions within household 
contexts (Brush and Meng 1998), although these also 
have effects at a larger scale. However, this has to be 
understood as a liberty given within the constraints 
of one’s cultural identity. In fact, Brush and Meng 
(1998) suggested that the decisions taken at 
household level determine the choice of the selected 
species, varieties or landraces to be grown depending 
on their likelihood of meeting the household’s 
physiological needs, social status membership and 
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identity requirements. Indeed, yield stability and 
crop responsiveness are fundamental elements in 
domestic agricultural production and when these 
become unstable, farmers develop a wide range of 
adaptive strategies aiming to minimise shortfalls and 
lessen variability. Diversification appears, thus, as a 
common strategy to manage risk and uncertainty 
better and avoid crop failures in communities 
characterised by subsistence economies. In the past, 
it was also a strategy for exploiting the diversity of 
available ecosystems. 


Semi-domesticates and wild plants also played an 
important role in the everyday life of agricultural 
management and food intake, and this could be a 
crucial role when dealing with food uncertainty, 
shortages and/or agricultural regression, either 
because of ecological issues or social problems 
(Balée 1994; Ertug 2009). Two chapters of the current 
book, namely Chapter 4 on trees (Bouby and Ruas) 
and Chapter 5 on wild plants (Cruz-Garcia and 
Ertug), show that the contribution of cultivated 
or gathered fruits, wild or semi-wild rhizomes 
and greens to the everyday diet is far from being 
insignificant and that they were not only used as 
famine foods. 


Technological Developments and Solutions 

The development of technological solutions is 
another answer to ecological constraints. The 
creation and maintenance of ponds, drainage 
systems, levees, floating gardens, raised fields, 
sunken fields, irrigation canals carved in rock 
or simple wooden planks hanging along cliffs, 
aqueducts, or terraces (Chakravarty et al. 2006; 
Denevan et al. 1987; Lentz 2000; Marcus and Stanish 
2006) are only a few among the many examples 
of different landscape engineering strategies 
that have allowed humans to overcome some of 
their environmental constraints. Volume 3 of the 
EARTH Series, Agricultural and pastoral landscapes 
in pre-industrial society: choices, stability and change 
(Retamero et al. 2014) takes up these issues, as well as 
social strategies developed to maximise the output 
from nature, such as seasonal occupation of specific 
ecologies, or the exploitation of several different 
ecologies year-round if it is not possible to develop 
technical solutions, or if the input required proves 
to be too high or socially inadequate for a group. 
Among these social strategies, trade is probably 
the most effective way to overcome environmental 


constraints, thus making available in a particular 
location plants from completely different ecologies. 


Of course trade was limited until very recently 
to non-perishable food plants or to processed 
plants, such as dried, cured, or smoked products, 
which could be transported for weeks, at times 
for months. These preservation practices are 
part of the plant-processing techniques and field 
maintenance mentioned in Volume 2 of the EARTH 
Series, Exploring and explaining diversity in agricultural 
technology (van Gijn et al. 2014). 


Objective technical constraints, such as the avail- 
ability of raw materials to elaborate the tools 
necessary to deal with agricultural methods and 
plant processing are probably less related to 
plant choices than environmental constraints and 
social factors. Indeed, the diversity of techniques 
developed and applied to plants by humans is quite 
impressive and enabled people to make the most 
of almost any plant, as is illustrated in Chapter 6 
(Griffin-Kremer). 


However, the diversity of technical choices made 
in growing, storing and processing plants explains 
the diversity offood plant preparations across time 
and geographic location, as well as the diversity 
of plant remains in archaeological contexts. 
Technical choices are therefore highly relevant 
in archaeobotany in correctly interpreting plant 
diversity, as is highlighted in Chapter 3 (Marinova) 
of this volume, but this applies less in ethnography 
in the efforts to explain choices made. 


Cultural Factors 

An important key to understanding human choices 
regarding plants is also represented by the cultural 
motivations for selecting a specific plant for food 
(even toxic ones), for creating a new cultivar, 
or maintaining a particular crop over centuries. 
Choice is triggered first by what has been called 
the ‘omnivore dilemma’ (Fischler 1993); precisely 
because they are omnivores, humans are autono- 
mous and free to choose whatever they want from 
nature. They are therefore highly adaptable to any 
ecology in securing their food supply. However, they 
cannot get all the necessary dietary elements from 
a limited range of food, and they specifically have 
to look for this alimentary diversity. Innovation, 
exploration and changes are crucial for their 
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survival, but this is precisely asource of anxiety and 
rejection, since some foods may be poisonous and 
kill them. Interestingly, humans also include plants 
that are toxic or some of whose parts may be toxic in 
their food supplies, through elaborate processes of 
transformation, such as parching acorns, squeezing 
out the juice of the bitter manioc, or taking out the 
testa of beans and chenopods, not to mention the 
well-known nixtamalisation - a process of dehulling 
of maize grains through an alkali product - that 
allows a maize-based diet which would otherwise 
cause pellagra. Humans also modified initially toxic 
wild plants into domesticated edible ones, such as 
the almond or the potato. Thus, humans decide 
which plants have to be accepted and included 
in their symbolic and dietary realms beyond any 
potential neophobia vs. neophilia attitude as 
Fischler (1993) would describe it, and beyond known 
or potential toxicities. 


In fact, choices are intimately related to how 
people perceive their environment and project 
themselves within it, and how people perceive 
themselves within a cultural and social group and 
interact with their social milieu (Descola 2005, 2011). 
Cultural representations will transform a natural 
element into a social one that otherwise would 
remain outside of the social realm and would not be 
considered by humans. From the vast array of plants 
present in a given environment, humans elaborate 
mentally and socially which plants are good to eat 
and which ones are taboo (Lahlou 1998; Lévi-Strauss 
1964, 1967, 1968), as well as which are appropriate 
for humans and which are reserved for the gods, 
as is illustrated in Chapter 7 (Hansson and Heiss). 


Within a given cultural group, social norms will 
tell people what to eat, when, how, where and 
with whom, according to their social position 
(Goody 1982; Douglas 1984; Fischler 1988; Mennell 
1992; Counihan 1998). At the same time, these 
foods will define people and indicate their social 
identity (Tajfel and Turner 1986; Turner 1989). 
Together, social norms and identity will define how 
to secure and manage the household needs. They 
will also define what and when specific plants will 
be cultivated or gathered. For instance, wild plants 
are usually stigmatised by most of the social groups 
within a society and neglected, but they may be 
prized by low social status people for providing a 
complementary ingredient to domestic economies, 
and widely used by all social segments of a cultural 


group during famine times. These wild plants have 
now made a comeback among high social status 
people, because of their current representation of 
nature and health. 


Many examples across the world provide useful 
insights into the socio-economic and cultural factors 
that influence plant choices, and therefore diversity 
in traditional farming systems (Dercon 1996; Rana 
et al. 2007). A particular landrace, a local variety of 
a plant, may be cultivated because of its biological 
adaptation to local environmental conditions 
and productivity, but also because of its gustative 
qualities praised by the whole cultural group or 
only by a specific social sub-segment, or because 
of its social and cultural values. Motivations are 
all eventually linked with identity issues, whether 
cultural or social in nature (Tajfel 1982; Lyons 
2007). Particular species may be connected to local 
‘traditions’ that are rooted in cultural identities or 
symbolisms (see examples in Papa 1996, Palmer 
2002, Chevalier 2013) and their cultivation strongly 
encouraged according to one’s social membership. 
Additionally, the need to maintain and back up 
beliefs and cultural continuity - so-called cultural 
inertia - seem to have influenced certain choices, 
such as the many examples of wild plants collected 
due to long-standing traditions showing resistance 
to change (Begossi 1998). Chapter 8 (Chevalier) 
illustrates some of these issues. 


In traditional systems, diversity or its opposite, 
uniformity, is the outcome of social identity and 
context. In other words, within a given environment 
with its own limits and ecological constraints, 
individuals (whether farmers or foragers) choose 
what species to collect, encourage, plant, maintain 
or simply use according to multiple social factors and 
cultural perceptions of nature from which some may 
become driving forces, such as group membership 
and identity, while others may have a more or 
less significant opportunistic role depending on 
circumstances and historical contexts. 


Historical Dimensions 


Although plant ‘choice’ has been a subject of interest 
and addressed by various disciplines (ecology, 
anthropology, genetic resource conservation, etc.), 
little attention has been paid to the topic’s historical 
dimension. Most studies on plant choice have 
focused on present-day examples of indigenous 
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communities still maintaining traditional landraces 
and/or exploiting wild plants or on ethnographic 
accounts of human environmental interaction 
during the recent past. Archaeological or historical 
data has seldom been used to provide the necessary 
time-depth to these studies, thus hindering the 
possibility of gaining new insights into patterns of 
diversity through time. This has happened in spite 
of the fact that intentionality and choice are central 
to archaeological interpretation and present in most 
archaeological enquiries (David 2004; Tilley 2004). 


Debates on plant use in the past, particularly those 
involving archaeobotanical studies, usually involve 
discussions of plant diversity and - less commonly 
- of choice. The variety of species represented 
in an archaeological site is often seen as a mere 
reflection of the biodiversity existing in the past. 
However, their presence results from an initial choice 
made by humans that is often overlooked for two 
main reasons. First, the difficulties in identifying 
plant remains to detailed taxonomic level due to 
preservation factors often do not allow identifying 
species or varieties. As a consequence, quantifying 
diversity becomes a complicated task, if not a 
hypothetical one. Second, despite the uncontested 
importance of scale issues in archaeology (Lock and 
Molyneaux 2006; Escalona and Reynolds 2011), it is 
still a complex issue to deal with. When discussing 
diversity and choice, we move between different time 
scales: from the individual decision of a particular 
farmer ina particular place and time or single events 
to processes developing over periods of time longer 
than a lifetime’s experience. Most especially, when 
addressing the issue of choice and its motivation in 
the past, and in particular for prehistoric cultures 
and cultures without history, beyond the mere 
ecological possibilities and human physiological 
needs, we are usually allowed only broad social 
categorisation inferences, such as ‘high social class’, 
‘exotic’, or ‘feast’. Ifit is very difficult to reconstruct 
the transformation processes of a product, and to 
master, even to some extent, the taphonomic issue 
of why and how certain remains were preserved, it 
is impossible to reconstruct the social motivations 
that led to a specific plant choice, unless we resort 
to cultural materialism, ecological determinism or 
functionalism. When texts are available, we are able 
to establish this link between social necessity and 
choice, as can be seen in some examples given in 
Chapters 6 (Griffin-Kremer), 7 (Hansson and Heiss) 
and 8 (Chevalier). 


The EARTH Team 1 Book and its 
Structure 


This book is a result of the work of one team involved 
in the Collaborative Research Program funded by 
the European Science Foundation (ESF) and entitled 
‘Early Agricultural Remnants and Technical Heritage’ 
(EARTH). Within this framework, senior and younger 
scientists from Europe and a few guest contributors 
from beyond met from 2005 to 2009 in different 
venues around Europe to exchange views, data and 
experiences on choices made by humans in selecting 
plants for multiple uses such as alimentation, fodder 
or raw materials for crafts and construction. These 
scientific exchanges led to this book, the goal of 
which is to portray the diversity of plant uses and 
choices, as well as address specific issues related to 
this diversity. 


The use of the word ‘plants’ instead of ‘crops’ in 
many places of this monograph is a deliberate 
choice. First, this is because many contributions 
in the present volume do not make any clear-cut 
separation between the ‘traditional’ classification 
of ‘domesticated’, ‘tended’, ‘semi-wild’, ‘wild’, 
etc. plants: most of the authors deal with a con- 
tinuum of physiological states of plants used by 
humans, from wild plants to GMOs (genetically 
modified organisms), with as many possible inter- 
mediate states of adaptation to human needs, and 
introgressions (infiltration of the genes of one 
species into the gene pool of another). In addition, 
there are as many definitions of what a ‘crop’ is as 
there are authors using this word. And finally, every 
human group classifies and uses plants according 
to its own cultural taxonomies that can make our 
current Western academic classifications useless 
in most cases. 


Dye plants as well as spices are only marginally men- 
tioned - which some readers may regret - and not 
all the European countries are included, while some 
contributions deal with countries in Asia, Africa, 
North America and South America. In the same way, 
plants used as medicine are not directly addressed. 
This is due mainly to the area of expertise of this 
EARTH team and does not result from a deliberate 
choice to leave out these topics or consider them 
as less important or less worthy of interest. 


The present publication is divided into seven 
chapters, each focusing on plant use-related issues. 
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Each chapter consists of an introductory section, 
in which the chapter leader summarises important 
aspects and issues related to the chapter topic, and 
then includes individual contributions to illustrate 
the main issues of the topic. 


In lines with this plan, L. Zapata coordinates an 
introductory methodological chapter with different 
contributions focusing on the various analytical 
tools used to address the study of plant use, both 
in the past and in the present. Ranging from 
archaeobotanical techniques (L. Scott Cummings’ 
contribution) to current ethnobotanical methods 
(G. S. Cruz-Garcia), on to the analyses of historical 
sources (J. L. Mingote Calderön, M. Russel and 
the late F. Sigaut) and those of ancient images (S. 
Gonzalez Reyero), the chapter explores the ways in 
which each discipline has tackled the topics under 
discussion. 


Covering a large area, Europe and America, although 
focusing mostly on the former, the third chapter, 
coordinated by E. Marinova, explores crop diversity 
through time by looking at the archaeobotanical 
record in different regions. The European southeast 
is addressed by E. Marinova and T. Valamoti for a 
period spanning from the early Neolithic to the 
late Bronze Age. Sites in Bulgaria and Greece are 
examined showing the diversity of prehistoric 
agriculture. The patterns observed are explained by 
taking into account physical factors such as climate 
or geographical barriers as well as cultural ones. M. 
Rottoli makes a valuable and welcome contribution 
to the crop history of Italy from the beginnings 
of agriculture to the Roman period. By looking at 
the main crops involved in agriculture through 
time, this contribution explores the influence of 
population movements in the spread of crops to 
new areas. A survey with broader chronological 
scope (Neolithic to Middle Ages) is presented by 
S. Jacomet for central Europe, examining various 
crop introductions through time. Hexaploid and 
tetraploid wheats, spelt, millet, hulled barley or 
rye are some of the crop species considered, each 
introduced in the region at a certain point in the 
past. Crop diversity during the Neolithic in the 
Iberian Peninsula is addressed in the contribution 
by L. Pefia-Chocarro and L. Zapata. The different 
combinations of species found in the varied ter- 
ritory of Iberia are explored and both ecological 
and socio-cultural motivations are discussed in 
order to explain the underlying reasons for such 


diversity. A time-span of 1400 years (from 500 BCE 
to 900 CE) is surveyed in C. Bakels’ paper on western 
Europe, which provides an overview of the various 
factors (physical, socio-economic and cultural) 
influencing diversity in the region. With the same 
focus in western Europe, the contribution by the 
late F. Sigaut analyses the various crop and non- 
crop introductions which occurred in the region, 
and contributed to enlarging crop diversity. In 
addition, technical innovations such as the scythe 
are also analysed, providing a better framework to 
explore diversity. The American section includes 
two contributions, the first by L. Scott Cummings 
focusing on the American southwest and the 
second by M. Bruno with emphasis on the Andean 
area of the Titicaca Lake basin. In the first case, an 
overview of plant diversity through the analyses of 
coprolites from several sites is presented, showing 
the variability of species identified through pollen, 
macroremains and phytolith analysis. The work 
emphasises the role wild plants played in the 
Puebloan communities. Through archaeobotanical 
data, M. Bruno’s paper looks at the various processes 
involved in producing diversity: crop domestication, 
risk reduction and agricultural intensification, as 
well as political economic strategies, thus exploring 
the dynamic interactions between production, 
environment, culture and politics. 


In Chapter 4, L. Bouby and M.-P. Ruas examine the 
role of fruit-tree domestication and cultivation 
throughout time by looking at different aspects 
related to unnoticed uses and practices resulting 
from choices and intentional decisions. The other 
contributors lead the readers through various fruit 
tree cultures. First, R. Cuthrell reviews the uses of 
acorns by indigenous groups in California by looking 
at different types of data: ecological, ethnographical 
and archaeological. Second, D. J. Goldstein illustrates 
the role of some Prosopis tree species in the develop- 
ment of ancient agricultural systems in the Pre- 
Hispanic period in Peru. At the same time, the 
author guides the reader to the importance of these 
species in sustaining modern production in coastal 
Peru. M. Rottoli’s paper examines the changing 
role of fruits in human subsistence in Italy, from 
the gathering of wild fruits to their cultivation 
proper at the end of the Bronze Age or beginning 
of the Iron Age. The contribution of Bui Thi Mai 
and M. Girard focuses on an exotic species (Citrus) 
in Antiquity in the Mediterranean area. After an 
exhaustive introduction to the species’ botany, the 
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authors describe and discuss critically the various 
sites where this plant has been attested in the pollen 
record. Based on this evidence, they propose the 
hypothesis that Citrus was present in southern Italy, 
probably before the first century of the Christian 
era, and that it has indeed been cultivated in the 
western part ofthe Ancient World since this period. 
The origins of viniculture during the prehistoric 
period in southern France are presented by L. Bouby, 
P. Terral and J.-F. Terral. The authors show that in 
addition to the specialised viticulture directly or 
indirectly promoted by Massaliotes and especially 
Romans in Mediterranean France, the indigenous 
Iron Age inhabitants seem to have grown grape 
more as a secondary crop. The growing of figs as 
a staple food in the pre-Hispanic period of the 
Canary Islands is discussed by J. Morales and J. Gil, 
based on archaeobotanical remains, ethnohistorical 
documents and palaeodiet studies, which indicate 
that this fruit played an important role in the 
diet of the first inhabitants of Gran Canaria. Fig 
and olive domestication and cultivation are the 
topic of the paper by Y. Aumeeruddy-Thomas, 
Y. Hmimsa, M. Ater and B. Khadari. The authors 
explore the processes of incorporating forest, wild 
or spontaneous trees into agricultural systems in 
the Mediterranean. Based on their observations 
made in the Rif Mountain agroecosystems, they 
conclude that tree domestication is not as distinct 
as that of cereal crops, as wild, spontaneous and 
domesticated tree forms are still very closely linked. 
This situation suggests a possible continuum in tree 
domestication processes over a long period of time. 


In Chapter 5, G. S. Cruz-Garcia and F. Ertug give an 
overview of several topics related to the use of wild 
plant resources in the past and present. An example 
of exploring wild plant resources by colonisation 
of new areas is given in J. Morales’ and J. Gil’s 
contribution, focused on the Canary Islands. Then, 
J. Tardio and M. Pardo-de-Santayana present the 
regional patterns of traditional human consumption 
of wild plants in Spain. Their research is based on 
a database with more than 4600 records. Wild food 
plants in the Dogon country are explored by C. 
Selleger in a study which shows that these plants 
could be considered as a mainstay of agricultural 
society in sub-Saharan Africa, enabling continuity 
of the agricultural system. C. Griffin-Kremer gives 
the example of silverweed as a plant that may 
have been on its way from a ‘wild’ plant gathered 
knowledgeably to a ‘tended’ one in a garden 


plot. The paper draws attention to the potential 
of wild plant resources used in the past for food 
and abandoned in recent times. The chapter ends 
with the contribution of L. Scott Cummings, who 
presents palynological evidence on the use of Cleome 
(beeweed) in North America, not only as a famine 
food resource when cultivated plants become 
too scarce to sustain human needs, but also as a 
complement to maize consumption. 


In Chapter 6, C. Griffin-Kremer recalls the multi- 
plicity of non-human food uses of plants, whether 
as fodder, for their medicinal or intoxicating 
properties, for crafting everyday life objects, as 
well as for clothing (flax, hemp), dyes, for industrial 
goals, such as fuel, ropes, fishing nets or buildings, 
or as sentinels to prevent plagues or intoxications. 
In the first contribution illustrating the versatility 
of plant uses, C. Griffin-Kremer emphasises the 
diversity of uses of furze (Ulex spp.) in both rural 
and urban contexts as fuel, for livestock production 
or for crafting domestic artefacts. In the same 
way nettles (Urtica spp.) were valued as much as 
a medicinal, as fodder, and as a textile fibre. Like 
furze, Nettles had associations with ritual and, 
beyond that, with saintliness. L. Peña-Chocarro and 
L. Zapata survey the uses of hulled wheats (Triticum 
monococcum L., T. dicoccum Schübl. and T. spelta L.) 
in Mediterranean mountain areas. These species, 
highly resistant to disease, provide both food and 
fodder, as well as a rich variety of domestic uses. E. 
Bonnaire takes the example of by-products produced 
during threshing of various cereals that have been 
used as temper in ceramics, mud walls, or mud 
bricks, thus helping to elucidate the entire sequence 
of cereal processing. P. Anderson’s contribution 
deals with diss (Ampelodesmos mauritanica (Poir.) 
T. Durand and Schinz), a grass used in Tunisia in 
basketry, as fodder for animals, roof thatching 
and even as a snack for children when the stems 
are young. Bui Thi Mai et al. present the possible 
ancient uses of the mastic tree (Pistacia lentiscus L.), 
and compare it with recent ethnological inquiries 
carried out in a Sardinian community. In particular, 
this contribution presents the uses of the oil from 
its berries, its action as a pesticide and medicine 
from its leaves, and most especially, the mastic or 
sap from its trunk used in medicines, cosmetics and 
foods as preservatives. In the final contribution, 
Bui Thi Mai and M. Girard launch onto the trail of 
the oleoresins produced by two Dipterocarpaceae 
trees in Vietnam, most particularly for boat caulk- 
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ing. They observed present-day practices in their 
ethnographic inquiries and discuss the pertinent 
literature about modern round-boats, as well 
as the remains and techniques implied by the 
palynological analysis of the late fifteenth-century 
Brunei wreck. 


In Chapter 7, A.-M. Hansson and A. G. Heiss do not 
attempt to embrace all the uses of plants in ritual 
and festive contexts, but focus mainly on plant 
offerings as an expression of rituals performed with 
regard to supernatural forces, aimed at winning 
their support for agricultural yields (fertility 
rites), protection for the living and the dead 
(propitiatory rites) or thanking them for all they 
provide (thanksgiving rites). Indeed, the material 
components of plant offerings allow researchers 
to trace these practices with a broad range of 
methods, and across a large time-scale. A.-M. 
Hansson explores a stone bun offering from an early 
medieval cremation grave at Lovö in Sweden, and 
concludes it may imply a protection rite based on 
traditional oral sources from northern Europe and 
from other similar findings elsewhere in Europe. A. 
G. Heiss investigates plant offerings as agricultural 
fertility rites in the Alpine region, ranging from 
the Alpes-de-Haute-Provence in France to Styria 
in Austria, that are found from the Copper Age to 
the Roman Iron Age. Initially focused on meat from 
domesticated animal offerings, studies now show 
that food plants are as important as the zoological 
remains. Botanical remains show that burnt 
offerings reflect an important part of daily nutrition, 
with a common and constant representation of 
cereals and a clear dominance of cultivated crops. 
C. Griffin-Kremer presents plant use in propitiatory 
rituals performed up to the 20th century at various 
times, including the eleven days eliminated when 
Britain adopted the Gregorian calendar in 1752, 
and in particular May Day and Maying celebrations. 
Centred around the British Isles, but with quick 
incursions into other European countries that 
hold such May festivals, Griffin-Kremer provides 
a panorama of plants used and their prophylactic, 
medicinal, decorative or devotional role for this one 
‘holiday’. L. Scott Cummings provides examples of 
documented ceremonial and ritual plant use by a 
native group in the American southwest, the Hopi, 
for fertility, propitiatory and thanksgiving rites. 
She presents the different plants used for specific 
festivals and rituals that enliven the Hopi calendar 
year. M. Sayre focuses on the use of ceremonial 


plants in the Andes at the site of Chavin de Huäntar, 
located in central Peru, dated 1000-200 BCE. In 
particular, he uses both iconographic sources from 
the site itself and botanical remains to address the 
variety of psychoactive plants in South American 
ceremonial sites. 


Finally, Chapter 8 addresses the issues of social 
status, identity, and the social as well as the physical 
contexts that shape and drive the food plant choices 
made by humans. The chapter points out that no 
one is really free to choose, but that food plant 
selection is shaped by a whole set of cognitive 
and symbolic associations rooted in cultural and 
social settings that create an entire taxonomy of 
plants that people are allowed to eat. Thus, the 
contributions in this chapter illustrate the tight 
relationship between social norms, beliefs and 
values, linked to social status, identity and context, 
on the one hand, with plant choices, on the other 
hand. A. Chevalier shows that the Peruvian site of 
Pampa Chica, dated between 800/400 and 150 BCE 
presents duplicated spaces that may have been used 
by two groups with different social status within 
an egalitarian pre-Columbian society. The different 
plant remains point toward the affirmation of each 
group’s identity based on their respective mythical 
origins. In this case, social status does not refer to 
social or economic power, in other words, to social 
hierarchy, but is related to social and cultural 
identity through mythical origin and kinship. In 
the opposite case, S. Gonzalez, focusing on plant 
representation in the Iron Age Iberian world 
between the 6th and the 2nd century BCE, shows 
that Iberian elites used plant images to justify their 
political and economical power: wild plants and an 
exuberant fantasised nature are attributes of the 
elites as, in other contexts and periods, would be 
the case of wild animals such as the lion and the 
mythical unicorn. Exploring social status in the 
oppidum of Bibracte, France, between the end of the 
first century BCE to 14 CE, F. Durand and J. Wiethold 
demonstrate that the diet of the elites of one of the 
richest and most powerful Gaulish tribes, the Aedui, 
does not seem to be based only on luxury food 
plants, even if it does include Roman plants such 
as olives and coriander. Instead, diversity and the 
presence of huge quantities of gathered wild fruits 
seem more indicative of high social status markers 
among the Aedui. W. Kirleis and S. Klooß show the 
same, but for northern Germany in the Neolithic 
Funnel Beaker Culture, ranging from 4100 to 2800 
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BCE: wild plants in association with inhumations 
would indicate high social status. Moreover, social 
and physical contexts would define what kind of 
plants are allowed or prohibited: for the living 
world of farmers, the presence of wild plants is 
discrete, whereas in the world of the after-life, 
wild plants seem to be of particular importance. 
In contrast, G. S. Cruz-García shows that wild plant 
consumption is related to low social status in the 
Wayanad district of the Western Ghats of India. 
Wild plants, as opposed to the case of the Iberians 
and the Gauls, are often seen as symbols of poverty 
and ‘tribalness’. Their gathering and consumption 
tend to be hidden to outsiders of the group, due to 
the social stigma that is currently associated with 
using wild plants for food. J. L. Mingote Calderón 
demonstrates that the choice of plants is highly 
codified and restricted according to one's social 
status in Spain, from the Middle Ages through the 
19th century: local ordinances obliged farmers to 
cultivate only certain plants, and punishments or 
fines were imposed on them if they did not comply 
with rules set by the elites. 


Finally, D. J. Goldstein and J. B. Hageman, in their 
study of a Maya site, link plant choices not only to 
social class, but also to the context of use: their work 
focuses on the social codes used to actively establish 
and maintain social hierarchy, as expressed by two 


residential units within a Late Classic (CE 600-900) 
Mayan lineage at the site of Guijarral, Belize. 
Archaeobotanical remains associated with periodic 
feasting near ancestor shrines were distinct from 
daily domestic activities near house mounds. They 
come to the conclusion that the consumption 
of specific foods in specific places created and 
reinforced in-group social inequality during the 
Late Classic. 


After four years of meeting and intense discussion 
in the framework of the EARTH scientific program, 
this book attempts to explore plant diversity and 
choice through time by looking at a variety of 
related topics involved in the study of plant use. 
According to the authors’ fieldwork, initial training 
and experience, the individual contributions are 
based on very different theoretical backgrounds. 
The diversity of the viewpoints, as well as of the 
human cultures, regions and periods considered, 
constitutes the strength and the interest of the 
present publication. The book does not claim to 
provide a state-of-the-art of the topics addressed, 
nor to be all-comprehensive. It is in no way an 
encyclopaedia on plants and their uses through time 
and across geographic location, but it does attempt 
to provide new insights and a useful framework 
for approaching past and modern plant choice and 
diversity of use. 
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2 Exploring Diversity in the 
Past and in the Present 


2.1. EXPLORING DIVERSITY IN THE PAST: 


AN INTRODUCTION 


Lydia Zapata 


This chapter will deal with the methods and 
different ways in which the use of plants, crops and 
diversity can be explored and studied in the past and 
in the present. The origin of human plant use is a 
poorly known subject which has relied on data from 
different sources: assumptions on hominin dietary 
evolutionary trends, palaeodietary analyses, the 
identification of archaeobotanical remains and the 
study oflithic artefacts. Some ofthe most impressive 
information on Palaeolithic plant use comes from 
the Near East and Egypt, thanks to the conditions of 
preservation in those areas and the systematic work 
of different authors and research groups (Hillman 
1989; Kislev et al. 1992; Lev et al. 2005; Nadel et al. 
2004; Nadel and Werker, 1999; Weiss et al. 2004). 
A very early case is that of the Acheulian site of 
Gesher Benot Ya'aqov, where a unique association 
of edible nuts with pitted hammers and anvils 
was retrieved for the Early-Middle Pleistocene in 
OIS19.' This probably represents the first example of 
palaeobotanical and lithic evidence together, that is, 
the plant foods eaten by some early hominins (seven 
terrestrial and aquatic nuts) and the technologies 
used for processing these foods (Goren-Inbar et al. 
2002). The Upper Palaeolithic site of Ohalo II, near 
the Sea of Galilee, dated ca. 23,000 BP offers good 
evidence for the use of wild grasses both for food 
and for a grass bedding on the floor in a dwelling 
hut which consists of bunches of Puccinellia (alkali 


grass) stems and leaves, covered by a thin layer 
of clay arranged in a repeated pattern around a 
central hearth (Nadel et al. 2004, 6821). The staple 
foods represented in this assemblage, thousands of 
years before domestication took place, are small- 
grained wild grasses, wild wheat and barley (Weiss 
et al. 2004, 9551). 


For the Mesolithic, from an initial period of 
methodology when plant foods were virtually 
ignored and interpretation was completely meat- 
biased, we have moved on to a second where - 
under the influence of Clarke's work (1978) - the 
importance of plants has been reassessed. However, 
we still lack sound archaeological data which 
explores what plants were being used for and 
how. The exceptions come again from areas where 
expert research teams work and where preservation 
allows for a better recovery of all types of remains. 
Some of these results stress the role that foods 
derived from roots and rhizomes may have had 
for hunter-gatherers, but the correct recovery and 
identification procedures for the parenchymatous 
tissues? that derive from these foods is not yet 
a standard protocol in our analyses (with some 
exceptions, see for example Kubiak-Martens 1999 
and Mason et al. 1994). Chapter 5 in this book 
provides a good insight into the diversity of the use 
of plants from the wild. 
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Regarding the study of diversity in relation to 
agriculture, ‘crops’ are the result of a very long 
relationship between humans and the vegetal world, 
the product of a series of events that occurred at 
different places over long periods of time (Tanno 
and Willcox 2006, 1886). Nowadays, on a global 
scale, it is suggested that there were not single 
events of domestication and that differenttrials and 
agrarian practices carried out over a long time led 
to the morphological and genetic changes that we 
define as domestication. In the different homelands 
of agriculture, it might have taken centuries 
and even millennia for societies to evolve from 
gathering, through pre-domestic cultivation to the 
exclusive use of morphologically domestic plants 
(Bellwood 2009, 623). In the case of the Near East, 
systematic sampling and the increasing amount of 
archaeobotanical data from Natufian and Neolithic 
sites now allows us to understand how, when and 
where this happened (e.g. Colledge and Conolly 
2007; Fuller 2007; Willcox 2005). However, why it 
happened is another complex issue, and different 
proposals have been put forward depending on 
research traditions and backgrounds, and changes 
in theoretical agendas in archaeology (among many, 
see Hillman 2000; Cohen 2009; Belfer-Cohen and 
Goring-Morris 2009). 


G. Hillman, for example, makes a good case for the 
origin of crops in the Euphrates, based on sound 
archaeobotanical remains from Tell Abu Hureyra 
and on ethno-ecological modelling for the region. 
We can see how a huge diversity of wild plants was 
being used by Epipalaeolithic inhabitants of the 
site. Seed foods appear to have included over 120 
types and the total number of plant-food species 
consumed probably exceeded 250 among the last 
hunter-gatherer populations (Hillman 2000, 397). 
This extremely diverse diet in terms of plant foods 
is something that we are very rarely able to attest 
archaeologically, even if we may presume this was 
often the case. The cultivation of plants - or the 
fact of humans planting in primary or secondary 
habitats - derived according to Hillman from 
changing climatic conditions that forced people to 
take up this new strategy for obtaining food. In turn, 
this resulted in a narrowing of plant diversity in 
human diet. After thousands of years during which 
humans probably exploited an enormous diversity 
of plant foods, agriculture resulted in a dramatic 
contraction of the number of plants that were 
being used. In recent times at least the diet enjoyed 


by most hunter-gatherer societies has been much 
more diverse than that of most farming groups. For 
prehistoric hunter-gatherers, cereals were seasonal 
plant foods, but agriculture made them permanent 
staples. Cereals are very demanding in terms of 
input and work and most probably people had less 
free time for gathering. It is likely that traditional 
knowledge about plant foods started being lost or 
at least that it was transformed. This process is 
something that we can easily observe nowadays 
with globalisation and with the introduction of new 
crops in rural areas. Knowledge about the use of 
wild plants and crops - something that took many 
generations to build up - is quickly lost in a single 
generation when people stop gathering plants or 
when they start focusing on more productive or 
industrial crops, as is the case of some areas of 
the Maghreb with the present extension of hemp 
(Cannabis sativa). Traditional knowledge is lost 
rapidly by young people and turning back to ways 
of the past is almost impossible. Archaeobotanical 
methods, with the help of ethno-ecological models, 
have been able to show that the transition from 
foraging to farming in southwestern Asia resulted 
in a first collapse of dietary diversity by ca. 8000 BP 
when agrarian systems were fully developed. 


This process is not only attested in the Near East. 
According to archaeobotanical information, cereals 
- and domestic animals as well - soon became 
staples in the human diet (e.g. Bogaard and Jones 
2007 and Zapata et al. 2004 for western Europe and 
many other regions in the volume by Colledge and 
Conolly 2007). Notwithstanding this general idea, 
we must not forget that there are good arguments 
for wild plant foods having played an important 
role in some areas at least during the Neolithic - 
see for example the wonderful examples of Arbon 
Bleiche (Jacomet et al. 2004) and in general in the 
Alpine region where plant remains are preserved 
by waterlogging (Jacomet 2009), or wild plant seed 
storages at Catal-Höyük (Fairbairn et al. 2007). 


Among the huge diversity of plants that humans 
were using in Eurasia when they decided to 
cultivate, why did they focus on cereals? The 
narrowing in diversity in favour of cereals is most 
probably determined by different factors - that of 
course are also present on other continents where 
they became predominant plant foods. They are 
annually cultivated in dense fields, easily storable, 
and may produce important grain crops rich in 
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carbohydrates. Carbohydrates are very important, 
as they provide a significant proportion of energy 
in most human diets, fundamental to keeping the 
body alive (Hardy 2007). It is very likely that cereals 
became rapidly accepted foods in places where the 
diversity of plants rich in carbohydrates was not 
that great, as in western and northern Europe. Of 
course, there were plant foods such as acorns, roots 
and tubers, which are rich in starch, but cereals 
probably lent diversity to this array as well as adding 
the possibility of easily increasing production by 
growing plants in secondary habitats and new plots. 
Cereals also produce very important by-products 
such as chaff and straw that can be used for animal 
food, fuel, building purposes or crafts. Also, they 
do not require heavy investment in processing and 
detoxifying - in order to get rid of substances such 
as the tannins we find in important wild foods such 
as acorns. 


Hence, archaeobotany and ethno-ecological model- 
ling show that the very fact of plant cultivation 
resulted in the first narrowing in plant-use diversity. 
This process is starting to be understood for the 
Near East (Hillman 2000) but can only be suggested 
for Europe, due to the lack of archaeobotanical 
research from Palaeolithic and Mesolithic contexts 
(Mason et al. 1994). 


Once agriculture expanded from the Near East, 
and thanks to archaeobotanical methods, we can 
see different situations regarding crop diversity, as 
we can see in several contributions in this volume. 
There are regions or sites where agriculture focuses 
on hulled wheats, others where free-threshing 
cereals predominate, sites where they are absent, 
regions where legumes are not present and others 
where they are very abundant and varied. If we 
consider taphonomical? problems that affect 
plant preservation and the low number of sites 
that have been properly sampled in some regions, 
these situations may be explained. Legumes are 
traditionally poorly represented in archaeobotanical 
records for reasons which may run from their real 
lack of importance in human diet during prehistory 
to taphonomical problems related to processing 
not done close to any fire. Other situations, like the 
predominance of free-threshing or hulled wheats in 
some regions and sites, may reflect real regional or 
site patterns related to different reasons. Ecology, 
risk management, culture and function can be 
suggested as the most obvious ones. 


Starting with the ecological factors that may be 
involved in plant diversity, crops have different 
growing requirements and tolerances that may limit 
or support their thriving in specific regions. This is 
a key issue in marginal environments, under wet or 
cold conditions, very different from the ones where 
they originated. A good case is the growing of barley 
in Iceland soon after its settlement in the ninth 
century. The cultivation of domestic crops ceases in 
the fourteenth century apparently due to climatic 
deterioration and the inhabitants ofthe island start 
to rely on wild plant foods (Gudmundsson 1996). In 
an environment where the cultivation of cereals 
is barely feasible, climatic change may completely 
impede its viability. It may be an extreme case of 
virtually no human choice that has been traced 
back thanks to a combination of written records, 
ethnobotany and archaeobotany. 


Risk management may be another factor to explain 
the diversity of crops we can see in the Neolithic 
of places like the Iberian Peninsula thanks to 
archaeobotanical sources. Due to their different 
requirements, the sowing of mixed crops of cereals 
or legumes in the same or in different fields is a 
common practice in order to reduce the risks of 
crop failure (Jones and Halstead 1995). Experiments 
or trials carried out by the first farmers have also 
been suggested in order to explain a high diversity 
of crops during this period. Thus, the first people 
who took agriculture into different regions would 
experiment with all available crops and assess the 
results and farming practices in a new ecological 
setting. For Iberia, and thanks to archaeobotanical 
methods, the proposal has been put forward 
that after a first trial phase, the cereals which 
responded best were more widely grown while 
others disappeared - such as naked barley - or took 
on a secondary role - as did hulled wheats (Buxó 
et al. 1997, 22). 


Since different crops have different properties 
- whether the flour is good for bread or if the 
straw is good for thatching - crop use is another 
important factor in selecting which crops are going 
to be grown, something that can be traced back and 
assessed thanks to a great extent to ethnobotanical 
examples (see G. S. Cruz-Garcia in this chapter). 


Diversity and crop choices on the other hand 
may also be guided by cultural decisions. The 
consumption of specific crops may derive from 
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their being socially valued foods, even if yields are 
not high or ifthey are very labour-intensive - as is 
the case of emmer in Spain (Pefia-Chocarro 1999) 
and Ethiopia (d’Andrea 2003) - or for symbolic 
reasons (Hayden 1996; 2003). When it is available, 
iconography (see S. Gonzälez Reyero, Chapter 2.4) is 
an excellent source of information to throw light on 
certain aspects of ideology and the cultural meaning 
of specific plants. 


Diversity is therefore an important issue when 
dealing with the history of human plant use, crops 
and people’s choices. In this chapter, we are going 
to summarise some of the main sources that help 
us trace the history of crop and plant use, resorting 
sometimes to case studies that may be particularly 
significant. For prehistory and for regions of the 
world where written and iconographical records 
are missing, archaeology is indeed the only source 
of information for the relationship between crops 
and people. For some other times and places, 
archaeology can be combined with other methods of 
information, including ethnobotany and the study 
of the present use of plants. From the beginning 
of archaeological practice in the nineteenth 
century, archaeological plant remains have been 
recognised and identified. However, it was from 
the second half of the twentieth century on - in 
part due to the contribution of processualist and 
science-based archaeology - that many techniques 
have been developed which enable us to recover 
and identify different parts of plant remains, not 
only the most common ones such as seeds, wood 
charcoal and pollen, but also others such as diatoms 
or phytoliths, the study of which is quite recent 
and very promising. L. S. Cummings discusses in 
Chapter 2.2 these techniques and the possibilities 
and limits when using archaeology as a tool to 
approach this problem. As we can see in Chapter 
2.3 by J. L. Mingote Calderön, M. Russel and the 
late F. Sigaut, written sources are another way of 
approaching this issue with the question of how 
diversity was dealt with in the past. Historians 
working on agrarian history, particularly in Europe, 
have been tackling this issue using different sources 
that give us information for the last two thousand 
years. Classical authors and their agronomic 
and encyclopaedic writings have been examined 
and are still the object of much reinterpreting 
and contrasting with other sources such as the 
archaeological ones. Authors like Hippocrates for 
the classical period, Theophrastus and Caton for 


the Hellenistic one and Pliny, Varro and Columella 
for the Imperial period give us good insights on 
what agriculture and plant use were like in their 
periods or on the ideals of how they should be 
used. Written sources for Andalusian agronomy are 
particularly interesting as a source of information 
for the role they play in transmitting classical 
culture and the Byzantine oriental tradition. During 
the medieval and modern periods, historians 
have also used a wide array of written documents 
from those institutions where they have been 
preserved: monasteries, municipal archives and 
notary registers, among others. 


S. Gonzälez-Reyero in Chapter 2.4 deals with 
iconographic sources and the way people have 
represented nature in the past. She points out that 
images do not reflect reality but materialise certain 
aspects of ideology and the society of the people 
who produced them. In order to explore these 
ideas further in another chapter of this book, she 
uses as a case study the analysis of plant images 
in the social strategies and the construction of the 
political territory of the Iberian Iron Age culture. G. 
S. Cruz-García in Chapter 2.5 approaches diversity 
in the present by explaining the methods and aims 
of ethnobotanical studies, which refer not only to 
the use of plants but also to their socio-cultural and 
economic context as well as people’s perception 
and values. 


We must always keep in mind that for different 
reasons all sources we may use to explore diversity 
of crops and crop choices are necessarily incomplete 
and that the contexts in which they were created 
must be taken into account. For example, archae- 
ology routinely faces the major problem of plant 
preservation, while written sources may not be 
objective and can be biased by the author’s own 
perception and aims when writing. Iconographic 
sources carry a cultural interpretation of the 
environment and materialise specific aspects of 
the ideology and codes of the people who produced 
the images. Ethnobotany studies are very often 
restricted to present-day people and may have 
problems observing long-term trends or changes 
in plant-people interaction through time. This is 
why the study of plant diversity, particularly in 
the past, cannot be restricted to one single source 
of information. However obvious this may be, the 
overspecialisation that researchers tend to have 
nowadays pushes us very often to work and go 
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into depth using a single source of information 
and interdisciplinarity is rarely achieved. There 
are periods and places such as Medieval or Modern 
Europe where the use of different sources has 
turned out to be particularly appropriate, but 
there is no tradition of archaeologists, historians 


and ethnographers collaborating, discussing 
or contrasting results and ideas. This volume 
tries to overcome this research deficiency by 
bringing together people with different disciplinary 
backgrounds and skills. 


2.2. EXPLORING DIVERSITY THROUGH 


ARCHAEOBOTANY 


Linda Scott Cummings 


Archaeobotany and Past Crop Diversity 


Exploring diversity in the past through examination 
of the archaeobotanical record is imbued with 
advantages and disadvantages. One of the most 
striking advantages is the fact that archaeobotany 
gives direct evidence on past crops. Some of the 
research methods applied use the most advanced 
tools in biotechnology and chemistry, such as the 
analysis of biochemical markers from organic 
residues, DNA extraction and analysis of crop 
remains, and many more. Disadvantages lie within 
the variable quality of archaeobotanical evidence, 
which in many cases is rather reduced due to 
varying preservability of certain crop plants in the 
archaeological deposits. However, the metho- 
dological advances in archaeobotany continuously 
expand the capacity of acquiring information on 
crops used by people in the past. Early investiga- 
tions began with the identification of visible pieces 
of botanical remains from archaeological sites and 
first have demonstrated that plants - and especially 
cultivated crops - always played a significant role 
in people’s lives throughout prehistory. From the 
very beginnings of archaeobotanical research in the 
nineteenth century, scholars have been describing 
the diversity and variability of the discovered 
remains and trying to compare them with con- 
temporary plants (Heer 1865). These attempts are 
still going on today, but in addition to the classical 
methods of morphological description and 
measurements also utilise the above-mentioned 
biomolecular approaches (Schlumbaum et al. 
2008). 


Preservation of Plant Remains in Archaeological 
Deposits (see also Chapter 7.1) 

Various plant remains get incorporated in the 
archaeological layers during the existence of a site. 
Plants which were used by a settlement's inhabitants 
and brought to the site have a higher chance to 
become part of the archaeological deposits, so that 
the archaeobotanical finds represent the human 
choices and purposes. Furthermore, it depends 
on the deposition conditions of the site which 
types of organic matter will preserve through the 
centuries and eventually will be recovered during 
archaeobotanical research. Even seeds, belonging 
to the most durable plant parts, hardly live longer 
than a century in the soil, and most live for a much 
shorter period of time (Harrington 1972; Justice 
and Bass 1978; Minnis 1981, 147; Quick 1961). Once 
seeds have died, decomposing organisms act to 
break them down. But in cases the sediments are 
waterlogged, there is a much higher chance that 
the plant remains get preserved (Fig. 2.1) as the 
microorganisms are hindered from growing. This 
means excellent preservation of the organic matter 
and provides a great diversity of archaeobotanical 
information from such environments. Another 
kind of preservation which offers rich and diverse 
archaeobotanical information is desiccation, which 
occurs in very dry environments such as deserts. In 
all other kinds of environments where the organic 
matter is exposed to changing wet and dry spells, 
the plant materials most commonly decay unless if 
before their deposition they became charred. Fire 
sufficiently hot to char seeds and other botanical 
remains, but without or low oxygen access, is 
required to preserve remains in charred state. 
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Fig. 2.1. Charred (A) and waterlogged (B-F) macrofloral remains 
from two sites in central Europe (Images: A. G. Heiss). A) charred 
grain of emmer wheat (Triticum dicoccum Schübl.) from a Late 
Iron Age settlement in Lower Austria. Three views (from left to 
right): ventral, lateral, dorsal (from: Kohler-Schneider and Heiss 
2010). Waterlogged remains from a Late Bronze Age well in Styria, 
Austria: B) cupule of common agrimony (Agrimonia eupatoria L.), 
C) mericarp of wild carrot (Daucus carota L.), D) seed of St. John's 
wort (Hypericum perforatum L.), E) nutlet of bugleweed (Lycopus 
europaeus L.), F) nutlet of hairy buttercup (Ranunculus sardous 
Crantz) (from: Heiss and Drescher-Schneider 2012). 


The study of plant macrofossils is still one of the 
main sources of information on past crop diversity, 
and has provided extremely important information 
for understanding the history and prehistory 
of agriculture across time and different regions 
(Zohary et al. 2012). 


Main Archaeobotanical Approaches 
and their Contribution to the 
Knowledge on Past Crop Diversity 


Depending of the preservation conditions at 
an archaeological site different kind of plant 
remains are preserved, and serve as sources of 
archaeobotanical interpretations and models. 
According to their particle sizes, these remains 
are usually divided into two main groups: 1) plant 
macrofossils (seeds/fruits, wood, leaf parts, etc. 
- remains larger than 0.1 mm, and visible with 
the naked eye); and 2) plant microfossils (pollen, 
phytoliths and starch granules - remains which 
usually only rarely exceed particle sizes of 0.1 
mm). This relates also to the methodologies for 
extraction and study of these plant remains, and 
for their interpretation. In the following, the main 
approaches for the analysis of these different groups 
of plant remains will be described in the light of 
their potential to explore the past crop diversity. 


Plant Macrofossil Analysis 

Analysis of plant macroremains (also called macro- 
botanical, or macrofloral analysis) focuses on plant 
remains such as seeds/fruits, wood and charcoal 
remains observable under low magnification, 
and has been providing extremely important 
information for understanding crop diversity 
for more than a century. Recovery of charred, 
desiccated, or waterlogged remains from soil 
sediments allows species determination and some- 
times variety-level identification for many crops, 
but often is hindered by matters of preservation 
specific to the respective plant organs and tissues. 


Pollen Analysis 

Pollen (Fig. 2.2) is the male generation of seed 
plants and together with spores produced by 
ferns and mosses are the main subject of pollen 
analysis (palynology). Good preservation of pollen 
is expected in conditions that include desiccation 
and waterlogging. Changing wet and dry conditions 
together with good oxygen supply (as found in 
most dry soils) oxidises and destroys pollen. Unlike 
macrofossil remains, pollen is completely destroyed 
by fire. 


Cereal pollen is usually distinct from most native 
grasses, but is nearly impossible to separate into 
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Fig. 2.2. Three examples of 
pollen structures. A) joint-fir 
(Ephedra), B) prickly pear 
(Opuntia), C) pine (Pinus). 
Images: L. S. Cummings. 


genera and species of certain cultigens. Therefore, 
for some crops, pollen analysis offers little other 
than establishing presence of crops of a particular 
category or genus. For others, pollen may be an 
excellent way of tracking the introduction and 
presence of crops. Ipomoea batatas (sweet potato) 
pollen, for example, has distinctive bacula (column- 
like structures) between the pores and is similar 
only to a few weedy Ipomoea species. If those weedy 
species are not native (nor introduced) to the area 
of study, then recovery of even 1096 of an individual 
Ipomoea batatas pollen grain is sufficient to establish 
presence of this crop. 


One advantage of examining pollen from sediment 
profiles immediately at or near the archaeological 
site is that the pollen record contains evidence 
of plants growing at the site, and available to the 
former occupants. This is often not true for pollen 
records from bogs and lakes, which may be located 
many kilometres from the archaeological sites, 
but provide information on the general trends 
of the vegetation and environmental change in 
the study area. Pollen analysis of cultural layers 
(Cummings 1998) and features contributes valuable 
information concerning selection and use of plants 
by occupants ofthe site. Sampling for pollen analysis 
of such structures also offers the opportunity to 
recover starch granules which are valuable for the 
interpretation of the subsistence record. However, 


profound knowledge of the mechanisms of pollen 
deposition, relocation and preservation is vital 
for the interpretation of pollen assemblages from 
anthropogenic deposits. 


Starch Analysis 

Starch granules are basically intracellular structures 
of a plant for storing energy. The most common 
places for starch to occur are in seeds and in roots/ 
tubers. As a general rule, starches produced in seeds 
tend to have centric hila,* while those produced in 
roots/tubers have eccentric (off-centre) hila. It is 
most important to note that starches with eccentric 
hila can present as having centric hila in some 
rotations. Therefore, examining the starches in a 
fluid mounting medium in which they may be rolled 
is extremely important. A review of starches and 
methods of their extraction may be found in Ancient 
Starch Research edited by Torrence and Barton (2006), 
numerous articles such as Perry et al. (2007) and at 
http://www.paleoresearch.com. 


Starch analysis has developed into a tool for 
identifying crops in the prehistoric record rather 
recently. Many of the crops produce distinctive 
starches. For instance, among cereal grains, barley 
(Hordeum), wheat (Triticum), and rye (Secale) all 
produce starches of similar shapes and sizes and 
with similar extinction crosses? (Fig. 2.3). However, 
some of the barley starches exhibit concentric rings 
that distinguish them from starches produced by 
wheat and the other cultigens. 


Even though many starches survive pollen extrac- 
tion methods, minimal processing of samples is 
suggested for the recovery of starches, particularly 
when examining grinding stones. For a simple wash 
of the surface with pure reverse osmosis de-ionised 
(RODI) water is recommended. A toothbrush using 
high-frequency sound waves is most efficient 
in removing remains from grinding surfaces. 
Certainly, removal of any calcium carbonates on the 
surface of the grinding stone precedes washing the 
grinding surface, as they have served to ‘seal in’ the 
archaeobotanical evidence of grinding. 


Phytolith Analysis 

Phytoliths (Fig. 2.4; also see below) have become 
an important resource for examining the presence 
of crops in both the Old and New Worlds. Morpho- 
metric studies of phytoliths produced in the glumes 
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Fig. 2.3. Starch grains of various plant species, each specimen in bright field illumination, and in polarised light: A) potato (Solanum 
tuberosum L.) stem tuber; B) bread wheat (Triticum aestivum L.); C) maize (Zea mays L.) grain; D) biscuit root (Lomatium sp.) root tuber. 
Images: C. Yost. 


Fig. 2.4. Phytoliths of various plant species: A) buffalo gourd (Cucurbita foetidissima Kunth) fruit rind; B) rondels from maize (Zea mays 
L.) glumes; C) bilobate phytolith from jungle rice (Echinochloa colona (L.) Link) leaf; D) bilobate phytoliths in situ in rice (Oryza sativa 
L.) leaf; E) phytolith from bulrush (Scirpus sp.) rhizome; F) phytolith from Ponderosa pine (Pinus ponderosa Douglas ex P. et C. Laws.) 
needle; G) phytolith from heliconia (Heliconia stricta Huber) seed coat; and H) dendriform phytoliths from bread wheat (Triticum aestivum 
L.) glume. All phytoliths are part of the phytolith reference collection at PaleoResearch Institute, Golden, Colorado. Images: C. Yost. 
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of cereals have resulted in establishment of the 
expectation that for pure populations it is possible 
to distinguish between the major cereals (Ball et 
al. 1996). 


Phytoliths contribute to both the economic and 
environmental records at archaeological sites. The 
role of phytolith analysis at a site is dependent, 
at least in part, on the local vegetation and plants 
that might have been exploited economically. 
Plants growing in the tropics appear to need 
more protection or armour against predation. 
For at least some plants, this resulted in the 
accumulation of silica within certain parts of the 
plants. Accumulation of opal silica inside cells yields 
a cast of the interior of the cells, or, in some cases, 
the space between cells. The shapes of phytoliths 
are particularly important in identifying the plants 
that they represent. Recent examination for both 
pollen and phytoliths of agricultural field terraces 
from the Mayan Mountains in Belize resulted in the 
conclusion that many ofthe fields had been burned, 
suggesting the practice of swidden agriculture. 
Pollen analysis recovered large quantities of micro- 
scopic pieces of charcoal and very little pollen. 
One midden yielded sufficient pollen to state that 
it was not simply poor preservation conditions 
in the sediments that resulted in the absence of 
pollen. Phytolith recovery, however, was excellent. 
Phytoliths identified probable crops including 
Maranta (in the arrowroot family) roots (Cummings 
and Yost 2008). 


In Central and South America, Piperno (2006) and 
Pearsall (1989) have employed measurement of 
Zea mays leaf phytoliths to determine the presence 
of maize. Cummings et al. (2009a), Pearsall et al. 
(2003), Piperno (1993) and Thompson and Stallern 
(2001), have employed morphometry ortypology to 
characterise Zea mays cupule phytoliths to identify 
the presence of maize within an archaeological 
record. Cummings (2007) and Cummings et dl. 
(2009a) also used morphometry to characterise the 
race of maize present and begin a search of the 
distribution of individual races of maize in North 
America. 


Organic Residues 

Chemical residues are becoming more common 
for identifying the presence of crops. Ceramics 
absorb residues of the foods cooked in them that 


may be released through use of a chemical (often a 
combination of chloroform and methanol) extract- 
ing solution. The resulting residue may be identified 
through use of various techniques such as high- 
pressure liquid chromatography (HPLC), Fourier 
Transform Infrared Spectroscopy (FTIR) (Isaksson 
1999), gas chromatography mass spectrometry 
(GCMS), and sometimes paper chromatography. 
Chemical analyses are relative newcomers to the 
field of identifying the presence of food residues, 
having been employed only for the past few decades. 
Cummings (2007) has shown that agave plants have 
unique signatures that allow tracing use of this 
desert resource in archaeological sites. Agave is a 
relative of the aloe, which is known to have unique 
medicinal properties, both when examined through 
historic literature (e.g. Moldenke and Moldenke 
1952) and also through modern chemical analysis 
(Murray et al. 2000; Stephen 2006). It is likely that 
the agave also will prove to be a resource that 
provided important nutritional components to the 
diet. Organic residues have been shown to mirror 
other lines of evidence indicating the presence of 
maize as well (Cummings et al. 2009b; Cummings 
and Yost 2008). 


Sampling 


One of the crucial prerequisites in order to guarantee 
reliable and representative results of archaeo- 
botanical analysis is the provenience of the samples. 
During the early, exploratory phases of archae- 
obotany, samples were collected and examined 
from areas of a site with obvious concentrations of 
larger plant remains, as observed during screening 
by the archaeologists. Archaeobotanical practice has 
however shown that samples should be collected 
from many areas and features of a site. 


Often the full story is available only through analysis 
of multiple data sets. A brief discussion of recovery 
of evidence of foods eaten by examining coprolites 
from the American southwest (L. S. Cummings, 
Chapter 3 in this volume) shows evidence of the 
recovery of pollen, phytoliths, and macrofloral 
remains of individual cultigens and native plants. 
No single data set succeeded in identifying all of 
the types of plants consumed. Nor did any single 
data set excel in identifying the most evidence of 
consumption of plants. Examination of multiple 
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data sets is necessary to understand any economic 
or subsistence record because different foods will 
leave different traces. Roots, for instance, will be 
more regularly represented by starches unless 
they are collected or harvested while the plant 
is in flower, in which case pollen might be the 
most abundant evidence. Seeds are usually best 
represented in the macrofloral record, unless they 
are not subject to processing such as parching or 
cooking that results in seed loss and accidental 
charring in hearths. Some seeds ripen while the 
plant is still partly in flower, meaning that pollen 
is introduced with the seeds that are collected and 
thus transported into any processing or storage 
setting. Greens are particularly difficult to detect in 
the archaeobotanical record because most greens 
are collected before the plant flowers, so pollen 
is often not introduced with the greens. Greens 
do not include seeds, so no seeds are expected. 
Most greens do not produce starches, so no starch 
record is expected. Finally, even when greens 
produce calcium oxalates they do not survive in 
sediments, and so are rarely, if ever, recovered 
during phytolith analysis. It is primarily when 
greens are collected late in the season and the 
plant has begun to pollinate that evidence of the 
use of greens is recovered in the archaeobotanical 
record. Preservation conditions usually are not 
sufficient for recovery of plant cuticle,* meaning 
that even this analysis will not identify the use of 
greens. One exception is the presence of evidence 
for consumption of greens in coprolites. Calcium 
oxalates survive well in coprolites and plant cuticles 
from some plants also survive. 


Using multiple data sets to examine subsistence 
records gains importance with the increasing 
integration of the different archaeobotanical and 
archaeometric approaches. The archaeobotanical 
analyses that we have been relying upon for decades 
will continue to be important in understanding 
human selection, utilisation and processing offoods. 
However, together with new detection methods, 
our understanding of food use and processing 
technology will expand. 


Hearths and Living Surfaces 

Extracting plant macrofossils by means of flotation 
methods have led to a large and ever-increasing 
macrobotanical data set from many areas within 
archaeological sites. In general, if the site is in 


the open, areas that were burned, whether they 
represent hearths, roasting pits or structures 
that burned accidentally (catastrophically) or 
intentionally (upon abandonment or perhaps as 
an act of war or aggression) are the best locations 
to sample for macrofloral remains. Because direct 
flame destroys pollen, some of these same areas 
are not the best locations to collect pollen samples, 
although pollen samples collected from areas that 
have been burned still may be valuable. For instance, 
sampling near the rim of hearths, which is away 
from direct flames and also experiences less heat, 
may provide excellent information concerning foods 
that were processed (and dropped) in the hearth. 
The floor, when it is visible, within approximately 
0.5 metre of the edge of the hearth is another 
excellent area to sample, since this area would 
have been used when preparing foods for cooking. 
Medicinal plants and/or foods might have been 
piled on floors or contained within vessels within 
approximately one metre of hearths. A particularly 
good example of this is methodical sampling of a 
floor of a catastrophically burned pit house in the 
American southwest that yielded a large quantity 
of Ephedra shrub pollen on the floor approximately 
1m west of the hearth (Cummings 1998; Scott 1983). 
Since broken pottery was recovered from this area, 
it is probable that Ephedra stems and flowers were 
stored in the vessel awaiting further processing, 
probably to make tea, at the hearth. Methodical 
sampling of living surfaces also may provide 
evidence of food processing areas, such as grinding 
grains, storing foods in ceramic vessels that either 
spilled or were broken and even hanging plants from 
the ceiling for storage (Cummings 1998; Scott 1983). 
Systematic sampling of the floor in squares thus 
provided much more complex information on plant 
use than simple sampling across the living surface. 


Food Consumption - Coprolites 

Evidence for food consumption may be derived with 
most confidence through examination of coprolites 
or palaeofaeces, since they represent digested 
portions of foods expelled from the body. Although 
intuition has lead several scholars to postulate that 
people do not eat silica-rich diets or foods heavy 
in silica, anyone who has examined cereal grains 
knows that glumes or ‘bran’ from cereals, which 
provide fibre in the diet, are silica-rich. Therefore, 
phytoliths are an important element of the diet, if 
for no other reason that they are resident in many 
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of the fibres that people consume. An example is 
provided by L. S. Cummings in the discussion of 
palaeofaeces (coprolites) from Step House in Mesa 
Verde National Park (Chapter 3, this volume). 


Vessels 


Ceramics or other containers that held food are 
excellent for sampling in order to recover evidence 
of food preparation or storage. For some analyses, 
isolation of the samples from food containers 
means that the pollen, phytoliths and starch 
recovered most likely represent foods and include 
further evidence on the past crops. In this case, 
identification may be more specific, particularly in 
the case of phytoliths. Morphometry of phytoliths 
from maize cobs or glumes, for instance, may 
identify not only the fact that maize was present, 
but also the cultivar of maize. Use of a vessel to 
prepare maize beer, for instance, may be established 
through phytolith analysis. FTIR analysis of organic 
residues contained in the ceramics also would 
be very helpful in identifying brewing beer as it 
detects alcohol, among other compounds. In the 
case of examining records from ceramic vessels, 
little of value is readily visible or apparent. Valuable 
data comes from examining the ‘charred’ residue 
adhering to ceramics and from recovering the 
organic residues that had soaked into the fabric 
of the ceramic shard during use (Evershed 2008). 


Grinding Stones 

The study of grinding stones often has focused 
primarily on traces on the surface of the stones to 
determine what was ground. More direct evidence 


of grinding may be obtained from examining the 
surfaces of grinding stones using pollen, phytolith 
and starch analysis, since these microscopic remains 
are present as a result of the grains being ground. 
Traces left on the stone through the grinding process 
are secondary indicators of the grains ground. In the 
event that grinding stones were used to grind more 
than one type of grain, pollen, phytolith and starch 
analysis (combined) would be the most likely way 
of determining this use. 


Conclusions 


Understanding use and processing of foods, as well as 
domestication and selection of wild foods has rested 
on the discoveries of existing archaeobotanical and 
palaeoethnobotanical studies. These studies will 
continue to contribute to our understanding of 
past peoples. New technologies will increase our 
understanding of people and their relationship to 
their environment, including their manipulation 
of that environment through the domestication of 
plants and control of valuable resources. As people 
today seek to better understand change in their own 
environment, they will probably be more successful 
in identifying change and stability in the past, which 
will result in increasing technology for examining 
the past. Use of the commonly recognised areas 
of study including pollen analysis (palynology), 
phytolith analysis, macrofloral analysis and the 
newer analyses such as starch analysis, organic 
residue analysis and protein residue analysis, has 
contributed to our current understanding of how 
people domesticated, processed and utilised many 
plants. 


2.3. EXPLORING DIVERSITY THROUGH WRITTEN 


SOURCES 


José Luis Mingote Calderón, Marie Russel and Francois Sigaut (t) 


Problems Involved in Working with 
Historical Sources 


Written sources include a huge array of documents 
that can be used to approach subjects such as the 
ones we deal with in this volume: crops, diversity, 
agricultural choices and plant use in the past. In any 
of the periods under consideration, the sources are 
oftwo types and the approaches to be taken to them 
differ: the texts actually concerning plants and the 
references to them in otherwise scattered sources. 
Historical sources can also be primary, in the case 
of documents which give us first-hand information 
on a subject, and secondary, when such documents 
were not written contemporaneously to the subjects 
they deal with. A primary source is not necessarily 
more reliable than a secondary one, since every 
type of source poses its own problems and implies 
a certain amount of subjectivity. 


In many areas of research, the main difficulty is that 
written sources are few and far between (although, 
as we shall see, the exact opposite can be the case!). 
As far as plants are concerned, one complexity may 
lie in the fact that their number is overwhelming. 
Forty years ago, Uphof's Dictionary of Economic 
Plants (1968) provided a bibliography of about 1400 
references. A few years later, S. Rehm and G. Espig 
listed exactly 1577 references in Die Kulturpflanzen 
der Tropen and Subtropen (1976). However, the 
number of references given in a book is necessarily 
limited by factors such as the point of view of the 
author, the languages he or she can read, the time 
he or she could spare for it, the constraints of the 
publisher and so on. The real number may be much 
larger, although nobody really knows. On useful 


plants in modern times since, say, the seventeenth 
century, the number of written sources must be 
on the order of several tens (if not hundreds) of 
thousands, in a score of different languages. No 
one, even after having spent a whole life devoted 
to the matter, which would be impossible anyway, 
can be expected to have more than a very partial 
view of the whole. 


One cause of this state of affairs is that the 
number of 'useful' species is itself enormous. In 
Les fondements biologiques de la géographie humaine, 
published in 1943, Max Sorre quotes figures on the 
order of 2,700 to 2,900 edible species. The number 
of species mentioned in Die Kulturpflanzen is still in 
the order of 2,500. The total number of 'economic' 
plants that have an entry in Uphof's Dictionary is 
about 10,000. The most recent evaluation we were 
provided with (Chauvet 2009) is between 7,000 and 
8,000 cultivated plants and between 20,000 and 
30,000 useful plants. But this is only a 'reasonable' 
estimate. Depending on the number of species 
each author identifies within the same genus, 
and on what is thought to make a species ‘useful’, 
real estimates may be much higher; there is one 
approaching 90,000 species. 


Going back in time, in a European context, the 
earliest texts we have at our disposal come from 
Greco-Roman Antiquity, with texts from the Archaic 
Greek to the Roman Imperial periods (see a recent 
compilation in Segura and Torres 2009). The first 
attestations to plants in a European source are to be 
found in the Iliad and the Odyssey. It is worthwhile 
to make a survey of the occurrences of such 
information, on the one hand, in order to analyse 
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the continuity of sources and, on the other, to have 
particular points of comparison. 


For scattered sources in Antiquity, we need to 
examine all literary genres involved, including 
tales of war, medical or culinary writings, theatre, 
philosophical or legal texts, and refer to dictionaries 
or concordances to find the first occurrences of 
the terms. Moreover, the entire period of Antiquity 
provides us with texts that are fundamental for the 
study of plants, such as agronomic or encyclopaedic 
writings that must be examined exhaustively: 
Hippocrates for the Classical period, Theophrastus 
and Cato for the Hellenistic, Pliny and Columella 
for the Imperial period. 


The Example of Roman Agronomic 
Treatises 


The search for information in agronomic treatises 
and some sources related to them in the Classical 
world obviously has its limits, although we can 
often find important details within them. R. 
Martin’s synthesis (1971) generally highlighted the 
intentions and contexts underlying these various 
authors’ work. Hence we must emphasise the 
fundamental premise that the majority of these 
writings were meant to speak of rural economy 
within the scope of how the overall economy 
functioned, not only in regard to its agricultural 
aspects. This involved a series of ideological aspects 
that we must always be aware of in order not to 
fall into the error of an overly ‘modern’ reading of 
these texts, one example among others concerning 
production associated with divine will (Mingote 
Calderön 2007). The clichéd repetition of topics or 
rhetoric exercises is another aspect usually to be 
taken into account in such texts. 


The result of this is that along with the temporal 
and local peculiarities to be found in the vision of 
each author - as R. Martin stressed - such texts 
are laced with information that is repeated almost 
automatically. Likewise, the frequent omission 
of citing the author a writer may be referring to 
lends a certain tint of personal experience - even 
if this is an unconscious impression - and gives the 
impression that only one person is conveying the 
information instead of several, as we can see clearly 
in the later Geoponica (Meana et al. 1998). 


It is sufficient to consult R. Martin’s list (1971, 
21-22) to have some idea of the number of authors 
who took up the topic of agrarian practices in the 
Roman world, which makes it difficult to provide 
even a minimal description of the contents of all 
their works. It is quite enough to mention the list 
he cites for the Republican period alone: Cato (1979), 
the Sasernae and Tremelius Scroffa (whose work has 
not come down to us, but is cited by other authors), 
as mentioned by Varro. For the Augustan period, 
we have Virgil (1986) and Sabinus of Tyre; for the 
Julio-Claudian period, Celsus, Julius Atticus, Julius 
Graecinus, Columella (1968; 1979a; 1979b; 1988) and 
Pliny the Elder (1949; 1958; 1964; 1972), as well as 
the later authors such as Julius Frontinus, Apuleius, 
Sextus Julius Africanus, Florentinus, Gordianus the 
Great, Quintilinus, Gargilius Martialis and Palladius. 
We should also not forget that some of them refer 
to numerous Greek authors - 40 or 50 are quoted, 
some of them very well known such as Hesiod or 
Xenophon - who preceded them or the Punic ones 
such as Mago, the first author to have written a 
synthesis of agricultural treatises. 


In making such a survey, whatever the ancient 
source, we must always remember their incomplete 
character and take the context in which they were 
written into account. They have come down to 
us only through the whims of time and human 
beings, such texts carry the bias of their own time 
and probably are not representative of all that 
was written about plants. In addition, it can often 
be difficult to grasp to what extent the author 
carried out an objective examination of reality. 
When translators are sufficiently specialised in 
these matters - which is at times wishful thinking 
- they can contribute greatly to contextualising and 
understanding the texts, as well as to the botanical 
identification of the plants involved. In spite of 
these reservations, the number of attestations 
enables us to see the conditions in which plants 
were consumed and even the importance of some 
of them as foodstuffs. 


Medieval and Modern Sources 


For the medieval and modern periods, historians 
have used a wide array of written documents 
from those institutions through which they were 
preserved: monasteries, municipal archives and 
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notary registries among others. Monastery archives, 
for example, provide insight into everyday aspects 
such as crops and plant foods and woodland 
exploitation, always to be understood within the 
broader context of information on the origins 
and meanings of this type of property (see a 
good example in Garcia de Cortäzar 1969, with 
information on crops, horticulture, plant foods and 
woodland use in the dominions of the monastery of 
San Millan de la Cogolla in northern Iberia during 
930-1250 CE). We must take into account that the 
farming activities of monasteries tend to focus on 
certain crops, such as grapevines, which may be far 
from the realities of a family holding. 


Cadastral surveys include written records with 
comprehensive registers of properties which may 
record the ownership, location and dimensions 
of land and cultivations. Fiscal records in general 
are very important since they enable us to study 
agricultural spaces, stockbreeding activities, demo- 
graphic variables, territorial and legal organisa- 
tion, transport, communications, industrial and 
commercial activities, land use in general and 
particularly of agricultural lands, the areas taken up 
by pasture, meadows, fields and forested lands, soil 
qualities, the location of plots and rotation systems 
(Erdozain 1993). Documents such as the Domesday 
Book, completed in 1086, are an essential source 
of information, recording as it does an extensive 
survey of much of England and parts of Wales, to 
find out what or how much each landholder had 
in terms of land and livestock, and exactly what it 
was worth. 


Notarial sources are another extremely valuable 
source of information, since they give us a quick 
glimpse of everyday life including data on crops and 
their techniques, animal husbandry, land holdings 
and their transfer, transport tolls and so on. These 
sources may include deeds of sale or obligations 
relating to particular plots such as vineyards or 
olive groves and products bought or sold by deferred 
payment. Rental or leasing agreements, censuses, 
transactions on credit and wills enumerate the 
movable goods and furnishings left to heirs, as do 
inventories carried out in order to avoid litigation 
over inheritance. All these may include land, 
livestock, technical implements and tools, foods 
stocks, the domestic trousseau, dowry guarantees 
and matrimonial charters that set up family or 
personal pacts between the parents of a couple or 


between the two marriage partners (Acosta 1993; 
Pereira and Rodriguez 1982). 


Among the diverse sources cited above, we can 
single out the death inventories that have been 
extensively utilised by historians in analysing 
what crops were being cultivated at a given time 
and their importance. These documents may cover 
quite long periods and show changes in patterns of 
consumption. Handling such sources ably implies 
taking into account the time of death of the person 
in the agricultural year and the impact this has 
on how to interpret the presence or absence of 
particular plants or animals that ‘should’ be there. 
As an example, the gradual substitution of one 
cereal crop for another or others has been analysed, 
as in the case of the introduction of maize in 
Galicia for human consumption, or of the varying 
importance of different cereal crops and their 
geographic distribution (Pérez Garcia 1981; 1982). 


The Case of the Andalusi Agronomic 
Treatises and their Implications 


For the medieval and modern periods in a country 
such as Spain, Andalusian agronomic written sources 
are particularly interesting for the role they play in 
transmitting classical culture and most especially 
in the transmission of Byzantine oriental tradition 
more than the occidental one. The texts span a 
period going well beyond the Middle Ages so that 
they run from the tenth to the fifteenth century. 
Various Andalusian agronomical treatises were 
partially translated into Romance languages. Hence, 
they were written in Castilian from the Alfonsian 
period in the thirteenth century on, all of which 
were copied during the fourteenth and fifteenth 
centuries. Likewise, there are some translations into 
Catalan from the end of the fifteenth and beginning 
of the sixteenth century (Milläs Vallicrosa 1943; 1948; 
Carabaza Bravo 1994; Ibn al-Wafid 1997), and there is 
the case of some translations of Ibn al-Wafid being 
used by an agronomist as well known as the Toledan 
Gabriel Alonso de Herrera (1470-1539, see Herrera 
1981), who did not know Arabic and whose influence 
in Spain extended into the nineteenth century. 


Fortunately, the vast majority of these medieval 
texts were published and translated into Castillian. 
Simply enumerating the authors provides a clear 
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idea of their importance: from the tenth to the 
eleventh centuries there is the Kitab fi Tartib, an 
anonymous Andalusian agricultural treatise (Löpez 
and Löpez 1990). From the eleventh century, we have 
the works of the Toledan Ibn al-Wafid and those 
of the Sevillian authors Abu I-Jayr (1991) and Ibn- 
Hayyay (1988); Ibn Bassal (1955) wrote his treatise 
on the classification of soils from 1095 on and the 
work of the Granadan al-Tignari was written at 
the turn of the eleventh to the twelfth centuries 
(Malik al-Tignari 2007). The Sevillian Ibn al-Awwam 
(1988) was active at the turn of the twelfth to the 
thirteenth centuries and, finally, the Almeriensian 
Ibn Luyun composed his text between the thirteenth 
and fourteenth centuries (Eguaras 1976). 


It is essential to mention the existence of calendars 
which, along with information about starlore or 
the solar rising and setting times so important to 
the practices linked to Muslim prayer, may also 
contain references to agricultural practices. Among 
all of these, the famous 961 CE Hispano-Mozarabic 
Calendar of Cordoba stands out (Dozy 1961). It was 
written by Bishop Rabi ben Zaid and dedicated to 
his Caliph. This is not the only example and another 
calendar, possibly of Cordoban origin, has been 
published and may be dated approximately to the 
thirteenth century (Navarro 1990). 


As is true of agricultural treatises in other periods, 
the composition of the Andalusi texts is linked to 
the political power ofthe time. We know that some 
of the authors worked in the gardens or orchards 
of the magnates of the period. This was the case of 
Ibn Bassal for the Taifa king of Seville, al-Mutamid, 
or of Ibn al-Wafid, a pharmacologist and physician 
who was also the vizier of the king of Toledo, al- 
Mamum. The latter was known as Abenguefit and 
his Kitab al-adwiya al-mufrada was translated into 
Latin as De medicamentis simplicibus, a work that 
was printed more than fifty times in Latin under 
the title of De Medicinis universalibus et particularibus. 
These relations between authors and their patrons 
place such treatises within the framework of an 
elite production, which is generally the case for 
this kind of writing. 


The interrelations among these various authors 
are complex and they highlight the existence of a 
thematic tradition that led each of the authors to 
read what was written previously (Bolens 1981). 
This often implicit familiarity with earlier and 


contemporary writings is what accounts for the 
many transtextual quotations and copies. This 
means that researchers investigating this type of 
treatise must devote a part of their attention to 
unravelling this textual tradition and raises the 
issue of how to localise and chronologically locate 
this information, something that must be analysed 
case by case. In spite of the fact that these treatises 
belong to a previous written tradition, there are 
many references to personal experimentation, so it 
is relatively easy to find references to trials carried 
out with a certain sort of experimental intent. Also, 
we find critiques of, or discrepancies with, opinions 
from earlier authors, who had experimented with 
various alternatives. We might add that irrigated 
crops occupy a fundamental place in these texts. 


Translations of many of these treatises into Castillian, 
such as the works of Ibn al-Wafid or Ibn Bassal, 
were motivated by their prestige and ‘authority’. 
The early sixteenth-century Christian author de 
Herrera lavished praise on his fellow native of 
Iberia Ibn Wafid, just as he did on the Hispano- 
Roman Columella. Here we see that devotion to this 
agronomic tradition repeatedly crosses over the 
borders of Islamic culture itself. Pietro de Crescenzi 
is another author who wrote an agricultural treatise 
based largely on classical and medieval sources, as 
well as on his own experience as a landowner. His 
work Liber ruralium commodorum (The Book of Rural 
Benefits) was completed some time between 1304 and 
1309. It includes chapters on the botanical properties 
of plants and horticultural techniques, cereal 
agriculture, arboriculture, vines and winemaking, 
plants useful for food and medicine and a monthly 
calendar of tasks. 


Using these Texts as Sources for 
(Historical) Inquiry 


In addition to this interest in identifying the sources 
used by each author, often due to the philological 
preoccupations of the editors of the treatises, a 
specific interest has recently arisen in emphasising 
some particular subjects dealt with in these works. 
It will suffice for our purposes here to mention a 
few examples taken from the eight volumes of the 
Ciencias de la Naturaleza en al-Andalus, published by 
the School of Arabic Studies in Granada CSIC (for 
detailed analyses, see García Sánchez and Álvarez 
de Morales 1990-2004, then Guardiola 1990; 1992; 
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Alvarez 1994; Carabaza Bravo 1994). The list of 
agricultural tools seems to have been copied from 
one treatise to another so that this topic must be 
approached with considerable caution. There are 
also various entries concerning grafting, use of 
the harrow in Andalusia, irrigation, and numerous 
references to various types of food or medicinal 
crops, including citrus fruits, olives and hemp, as 
well as diverse animal products. 


We must also note that, along with discussion of 
standard practice in cultivation, we also encounter 
references to practices that we today would not 
qualify as technical. Thus, C. Älvarez de Morales 
(1994) called attention to the fact that some magical 
procedures are to be found in these treatises. As was 
pointed out years ago, it is possible to find practices 
that fall between technical and ‘magic’, although 
we must resist any temptation to apply to the 
Middle Ages the values which these terms hold in 
our own culture. Agood example might be the case 
of threatening a non-fruiting tree, which is widely 
attested both within and beyond the European 
sphere, even in recent ethnographic inquiries. 
This is a practice which perfectly illustrates how, 
in certain mental conceptions, ritualised beliefs 
and strictly technical behaviours are combined, as 
attested by Abu I-Jayr from his personal experience 
(Mingote Calderön 1995, 163-174). 


Here, cautious comparison of ethnographic litera- 
ture with archaeological remains and historical 
documents can be particularly fruitful. When 
analysing specific cases, such as the use of perforated 
ceramic vases after firing for agricultural purposes, 
we see the wealth of the information they attest to, 
related both to their various particular uses and to 
the typologies of objects. Furthermore, when this 
information is compared with that found in the 
Roman agronomists, we can observe the existence 
of continued attitudes which simultaneously 
highlights the importance of the discontinuities 
(Mingote Calderön 1993). 


Modern Written Sources and their 
Complexity: the Example of a Dye 
Plant and Oils 


In contrast to the dearth of information we may 
lament in the case of practices and plants in 


Antiquity and the Medieval period, the opposite is 
often the case of modern written records. Whatever 
the plant we are interested in, there may often 
be more written sources about it than we can 
imagine. A good example of this is the tinctorial 
plant called maurelle or tournesol (Croton tinctorius 
L., Chrozophora tinctoria A. Juss., nothing to do with 
the sunflower) in French and dyer’s crotone in 
English. This was a wild plant, gathered by the 
inhabitants of Grand-Gallargues (halfway between 
Nimes and Montpellier) within an area extending 
two to three hundred kilometres east and west of 
their village. Once brought home, the plants were 
crushed and pressed; cloth (locally termed drapeaux) 
was soaked in their juice which, after drying, was 
finally laid out on fresh manure heaps. When they 
had acquired the desired blue colour, the drapeaux 
were sent to the Netherlands where the blue dye 
was extracted and used, mainly in confectionery. 
Some authors assert that the business was already 
attested in the fifteenth century. It went on without 
important changes (or so it seems) until the 1830s, 
when, because the wild grounds where the maurelle 
grew naturally became scarce, some plant growers 
began to put it into cultivation - which was of little 
use anyway since it was soon to be made obsolete 
by the development of synthetic dyes. 


This is only a summary of a short note written 
recently (Sigaut 2007), after the author found a 
few nineteenth century written sources on the 
subject entirely by chance. As is so often the case, 
if a complete inquiry could be undertaken on this 
rather unimportant plant, the number of written 
sources would be found to be in the order of several 
hundred, in at least three languages (Latin, French, 
Dutch). This is another way, perhaps more concrete 
than databanks, to pose the problem of written 
sources. 


We have just said that the maurelle was an unim- 
portant plant. From an economic point of view this 
is undeniable. There were never more than one 
or two thousand inhabitants in Grand-Gallargues, 
they did not all make their living from the plant, 
and even if we add the merchants who carried the 
drapeaux to the Netherlands and the workers who 
extracted and used the dye there, the grand total 
of people concerned must never have exceeded, 
say, four to five thousand. On a European scale 
this is negligible, but it is not without interest. 
Here we have a plant that was always gathered 
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wild for centuries, although it was the object of a 
regular commerce and of a sophisticated industry. 
The maurelle does not fit into our nice but artificial 
categories. As we see it, the true question is: how 
many such ‘unimportant’ plants were there which 
are practically never heard of nowadays? And if 
they look unimportant taken one by one, are they 
still unimportant taken all together? 


If we turn to oil-plants, the question is about the 
same, only on a still larger scale, since most plants 
produce seeds and most seeds contain a certain 
percentage of oil, so that most plants can be oil- 
producing, at least potentially. In fact, what makes 
a plant oil-producing or not is, firstly, the ease 
or difficulty with which its oil can be extracted, 
which is a matter of implements and techniques 
and, secondly, the uses to which this oil can be put. 
Both are rather complex matters, on which there is 
an extensive literature. But what we know of this 
literature has been found by chance (exactly as in 
the maurelle case), not by consulting bibliographies 
or databanks. A book such as the one by J. Fritsch 
(1905), although by all accounts totally obsolete, is 
the best introduction into the matter we have been 
able to find. It deals mainly with the techniques 
for extracting and refining oils, but it also records 
more than 120 species of oil-producing plants of 
economic importance all over the world. This is 
only one example among many and books like this 
one also exist in most European languages (some of 
them being quoted by Fritsch himself). 


The Fritsch handbook was written at a time when 
trade in such products was flourishing on a world- 
wide scale, with the consequence that the local 
production of vegetable oils in ‘developed’ countries 
was at a minimum. But there were times when the 
situation was reversed. During World War II, for 
instance, France was cut off from foreign countries, 
so that the government made efforts to revive the 
production of oil from old-fashioned sources such 
as beechnuts, horse-chestnuts, pumpkin seeds, 
grape seeds, etc. In fact, oil had been extracted from 
some of these plants for ages but only in particular 
areas and it took the constraints of scarcity to 
make them an object of serious attention again. A 
booklet like Les plantes à l'huile, by M. Jouven (1942) 
is a pretty good example of this ‘scarcity literature’. 


Similarly, a number of pamphlets about enhancing 
the production of oil from indigenous plants were 
published during the French Revolution in the 
1790s, when political events caused exceptionally 
long shortages. Since all European countries have 
had their own times of scarcity, it is to be guessed 
that they have also had the attendant literature. 


In the last decades, most written sources have come 
from ethnologists or museum keepers. One of the 
best examples we know of is Tradycyjne olejarstwo 
w Polsce by Henryk Olszański (1989). It is in this 
book that we can find a very important detail, 
namely that the seeds of weeds, resulting from the 
winnowing and sieving of the main cereals, were 
usually carried to the oil mill. It would be quite 
interesting to check whether this practice was in 
use in countries other than Poland. 


Conclusion: a Plea for Serendipity 


Many other observations could be made. As a 
conclusion, a final remark we want to stress is that 
as far as the uses of plants are concerned, the main 
problem is that the number of written sources is 
huge. To cope with the problem one immediately 
thinks of databanks. But even databanks might not 
be a miracle solution. More than thirty of them have 
been recorded by Chauvet (2009), some of general 
use, some restricted to one continent, one country 
or one category of plants, etc. Sifting through 
them could quickly become a full-time assignment, 
so this casts some doubts on the usefulness of 
extant bibliographies and databanks. For the time 
being at least, it may still be more expedient to 
rely on flair and chance to find one’s way into the 
mass of relevant documents. We must also stress 
the geographical and historical particularities of 
written sources. A Roman agricultural treatise, the 
medieval census of the Domesday Book or a French 
scientific dictionary of the eighteenth century are 
documents of quite divergent natures. They must 
each be read and understood in a different way, even 
if in some cases - agricultural treatises for example 
- they may have an internal continuity, since it is 
normal that they quote each other continuously, 
even if explicit references to authors are omitted. 


2.4. REPRESENTING NATURE: IMAGES AND SOCIAL 
DYNAMICS IN ANCIENT SOCIETIES 


Susana Gonzälez Reyero 


Approaches to the Analysis of Ancient 
Images 


Plants were omnipresent in all spheres of life in 
societies of the past, from the most instrumental and 
utilitarian of practices to tales ofthe extraordinary, 
from narratives of heroic deeds of ancestors to tales 
of the afterlife. The world of plant life was a part of 
the way various societies constructed their space, 
be it real or imaginary. 


Written documents from some of these societies 
have come down to us, while from others we have 
only images as the sole message-bearers. If we 
consider this iconography in the light of the theme 
that concerns us here, the key question is: to what 
extent can these images help us to examine the 
relation between plants and societies of the past? 
The first response to this question was based on 
how ancient images were commonly analysed in 
themselves. According to this perspective, their 
testimony enabled us to recognise concrete uses 
of plants for some of these past societies. This 
perspective was based on a direct and immediate 
reading: iconography makes it possible to recognise 
some types of crops, some forms of processing, the 
production of foods and so on. This is to say that, 
according to this tradition of studies, images attest 
to how particular peoples in the past utilised plants. 


There are many examples of this approach. Forms 
of work and uses of plants are illustrated in many 
areas in the ancient Mediterranean such as Egypt, 
Greece and Rome. For example, the black-figure 
amphora by the Antimenes painter, made about 
520 BCE and found in Vulci (Italy), shows a group 


of young people knocking off and collecting the 
olive crop, a typical task undertaken in the Greek 
countryside. From ancient Tanagra (Greece) of the 
early fifth century BCE, we have some terracotta 
figurines that show various tasks, such as kneading 
dough to make bread. There are many examples 
from ancient Egypt as well, which illustrate tasks 
associated with processing plants and making food, 
and these sometimes include the model granaries 
that were deposited in tombs to ensure abundance 
in the afterlife. The Metropolitan Museum of Art 
holds some of these models, such as the one from 
the Meketre tomb of the twelfth dynasty (1981-1975 
BCE), in which a sequence of food production tasks 
is depicted. There are also Roman mosaics which 
portray various agrarian techniques, such as the 
Zliten (Libya) mosaic of the late first century CE, in 
which there is a scene representing grain threshing 
(Dunbabin 1978, 17, fig. 96). Other mosaics show, for 
example, particular foods such as the vegetables 
represented in a second-century CE work in the Tor 
Marancia villa, near the Catacombs of Domitilla on 
the outskirts of Rome. 


The conservation of these images is, in many cases, 
extraordinary and represents a documentation of 
great value, a veritable window onto the uses of 
plants in the past. Nonetheless, as we shall put 
forward here, this window can also represent a 
trap, even an illusion. In fact, utilisation of images 
within a broader archaeological and palaeobotanical 
context has raised important issues but also some 
problems because we know that, as happens with 
literary sources, images can transform reality to 
bend it to the objectives of some individuals. For 
instance, images can manipulate practices and 
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customs in order to show an idealised picture of 
what life was like in a Greek chord or in a Roman 
territorium. Images can be a far too easy form of 
testimony, much too visible and only apparently 
direct: for example, when an ancient image shows 
the task of weaving was it really done in this way 
at the time? 


This is the argument that recent research directions 
have attempted to clarify or even refute: the fact 
that an image may show an activity does not mean 
this was the way it was usually done at the time. 
Indeed, it may be an exaggerated or exceptional 
practice. The dangers involved in extrapolating such 
information for a specific time are clear. Also if we 
attach ourselves solely to what is exceptional we 
will be distorting history. We could be writing only 
the history of those sections of society who usually 
controlled the making of images, the elites, when 
our own objective is broader. It is at the heart of 
archaeological investigation to concentrate on the 
more general and recurrent, rather than on the 
exceptional and unique. 


This tradition that supported an immediate reading 
of images has had various consequences and led to 
the progressive discrediting of these iconographic 
sources. When comparing the iconographic testim- 
ony with the progressively improving knowledge 
of archaeological contexts we could frequently see 


that their testimonies did not coincide. So what 
happened then? Could it be that images lie to us? 


The problem highlighted here has to be considered 
along with another fundamental question: how 
can we analyse a picture that may be twenty-five 
centuries old? And, when we consider that images 
are quite often the sole voluntarily-provided 
messages of societies that did not use writing, we 
must emphasise that this issue is central to our 
initial question. 


What later studies have demonstrated is that this 
‘direct’ interpretation of images is dangerous and 
frequently erroneous. The dazzling evidence that 
a particular image carries may have influenced 
us to take as normal something that could have 
been exceptional at the time. And what if such 
an image is interpreted as representing a regular 
working process - specific ways of weaving, of 
handling bread and so on - while in reality what 
is represented is a specific ritual, a celebration 
regulated by more particular norms, etc? That is to 
say, this vision of images might be generalising and 
describing a work process on the basis of a visual 
testimony that may have been exceptional. 


An example drawn from weaving is paradigmatic 
of the problem, in the two-fold testimony from a 
pelike or Attic red-figure jar and a piece of Iberian 


Fig. 2.5. Weaving in Iberian times: image from La Serreta de Alcoi (Alicante, third century BCE), and proposed restitution of a loom 
from space 3 in Cancho Roano (Badajoz), after Celestino and Jiménez Avila (1996, 135). 
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pottery. The Greek pelike was made between 480 
and 470 BCE and is attributed to the Argos painter. 
It shows a woman with two small objects: she is 
looking in amirror and has a basket of wool, possibly 
an allusion to weaving being an important task for 
Athenian women. The Iberian example comes to 
us from the Serreta de Alcoi, in Alicante (Spain), 
where a ceramic lid was found with a picture 
showing a woman weaving on a footloom (Fig. 2.5). 
However, if we observe some ofthe elements ofthis 
scene, we see that they remove us from any scene 
of everyday work. The ankle-length robe which 
the woman is wearing is exceptional, as is the 
exuberant vegetation surrounding her. Likewise, in 
the Athenian case, this representation of awoman 
with a basket of wool is not really related to a daily 
activity, but to the importance held by the weaving 
of the peplos dedicated to Athena every four years. 
These factors lead us to the hypothesis that these 
scenes were not reflections of daily lives. The Iberian 
pottery and the Greek pelike represent weaving as 
partaking of a celebration important in defining 
a woman’s role in society. In this case, the image 
bears witness to an exceptional event. 


However, this ‘direct’ approach to analysing images 
raises yet another problem and a major one. If we 
were to think that this fragmentary and selective 
testimony is all that images have to provide us we 
would also be losing out on an important part of 
their real value, because of the question: what can 
images truly tell us? Just as Mitchell (2005) asked 
in his well-known work - ‘what do pictures want?’ 


Towards a Contextual and Social 
Reading of Ancient Images 


In societies of the past images were means through 
which people acted socially. They represent a 
significant investment of resources, capacities and 
time and their presence in the local landscape is far 
from accidental. We are dealing here with societies 
that did not experience the constant presence of 
images which is typical in our own present-day 
culture and that has made us accustomed to them. 
In the ancient world the use of images in the social 
sphere is a powerful and active agent and responds 
to highly concrete rules. What is actually reflected 
is how the social relationships which define every 
society are structured. In this sense, by examining 
these images, the rest of material culture and 


the forms through which a community expresses 
itself and interacts with the environment, enables 
us to approach how the social relationships are 
constructed within the community. 


Therefore, regarding pictures only as testimony 
to the use of a loom, for example, or of how a task 
was carried out in the past, would be reductionist. 
Certainly what an image does express is the 
intentionality of certain groups or individuals to act 
within a social context. Acting, but what for? Acting 
both to maintain an inherited social order through 
the telling of stories or beliefs which, in fact, conceal 
the ideology that underwrites the social order and, 
in certain historical circumstances, acting to make 
the social order and social relationships change 
by expressing new beliefs, new heroic actions, 
legends or myths. If we take into account who 
might commission or have rights over these images, 
what the iconographic record provides us with is 
discourses frequently associated with dominant 
groups such as the social elites or those who are 
struggling to become dominant. 


Such images have their field of action within 
changing social relationships and are the keys to 
the forms of domination within a community. Their 
use, therefore, was key to the ways in which social 
continuity and change were produced. That is to 
say, images are central to the ideological discourses 
necessary to enable certain families and groups 
to maintain their specific social roles. Images are 
most particularly useful in these social manoeuvres 
because of certain characteristics inherent in 
them. For instance, an image is polysemic and is 
capable of being arranged into various discourses. 
It is also versatile and polyvalent, and has, finally, 
an interesting transformative capacity in relation 
to the physical place where it is made to appear. 
Images contain within them a host of multi-layered 
and multi-faceted meanings. They can influence 
society through the diffusion of their message. In 
turn, society can transform images, preserve them 
as relics, destroy or mutilate them. 


Nonetheless, what has changed since the first direct 
readings are the ways in which we approach the 
historical analysis of images. And this change has 
provided us with new possibilities and perspectives 
to integrate pictures into historical discourse and, 
in our case, to analyse which uses and meanings 
were given to various plants by peoples of the past. 
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Archaeological research on the images produced by 
different cultures has been carried out by formalists, 
processualists or structuralists. Structuralism has 
been fundamental because of its understanding of 
symbols as mental structures that shape cultural 
reality. The contributions of French iconology, as 
exemplified by the Cité des Images (Bérard et al. 
1984; Shanks 2004, 2), has been especially valuable. 
Critics of this school have attacked its tendency to 
homogenise territorial or contextual differences 
and not see images as products of historical 
processes (Buxton 1994, 17). In this sense, post- 
structuralism has focused on both abstract symbolic 
representation and on social practice as a continuous 
process of making and remaking social reality 
(Ingold 1992; 1993). The meaning of the symbols does 
not exist beyond the moment in which people learn 
about them and compile them in meaningful ways 
(Thomas 1996, 97). According to Robb’s (1998, 160) 
metaphor, they might then resemble the tesserae of 
mosaics, fragments that are put together temporally 
for communities who give them meanings, while at 
the same time experimenting with them. 


Since the late 1980s, post-processual critics have 
insisted on some key aspects. A fundamental one 
is the essential contextualisation of the images, 
which discards interpretation solely centred on 
their autopsic analysis. This has further given rise 
to post-processual archaeology’s most important 
methodological contribution, the contextual 
approach (Hodder 1987; Trigger 1991, 66). One of 
its fundamental tenets is that human expression 
through images is a dynamic component of ideology 
and social practice, rather than just aesthetic. Thus, 
material culture is an active agent in the social 
process. 


An example from the Iberian Peninsula for the 
Roman period will illustrate how images have action 
within a social context as their objective. A kalathos, a 
characteristic Iberian pottery from Alcorisa (Teruel), 
represents an ard and a team of plough oxen (Fig. 
2.6). It was an exceptional illustration, in a context 
in which Iberian societies had become subject to the 
power of Rome. This unusual vase also recalls other 
more common scenes among the Iberians, such as 
the hunt carried out by mounted warriors in a wood 
full of wild boar (Olmos 2008, 261). A first reading 
might tempt us to emphasise which ard and ox team 
were utilised by people in the late second century 
BCE. However, the find of an almost identical vase, 


Fig. 2.6. The representation of ploughing in two kalathoi found 
in Cabezo de Alcala (Azaila, Teruel) below and Alcorisa (Teruel) 
on the top. Second century BCE. Image: Léxico de Iconografía 
Ibérica, CSIC. 


in both form and iconographic representation, in 
the neighbouring city of Azaila, leads us to think 
that this image expresses something of an important 
territorial and historical significance. If we also 
grant that we encounter here a social context of 
reformulation established by the recent Roman 
conquest, we may agree upon the consequent 
interpretations of these vases (Olmos 1996; Aranegui 
1999). These necessitate highlighting the territorial 
and historical context of the on-going social 
transformation and redefinition established by 
Rome. Thus, we can understand the exceptional 
nature of this image of an ox team as well as the 
considerable space devoted to the scene on these 
vases. These unusual vases may be showing us how 
the re-foundation of the indigenous cities, on which 
Rome imposed its new political rules, was ritualised. 
The presence of the two vases in privileged places 
in the two cities may recall the agreement made 
between these communities and Rome. 


2.4. REPRESENTING NATURE 37 


More recently, the analysis of images has been 
considerably enriched by the contributions of post- 
processual methodology. Working on the basis of this 
post-processual perspective, both archaeologists 
and anthropologists have thoroughly engaged with 
the symbolic aspects of material culture. Objects are 
conceived as metaphors that link different cultural 
spheres and construct meanings. Art would thus 
be a meta-language that formulates identities and 
creates referents (Tilley 1999, 263-265). Structural 
and symbolic approaches such as this have been 
reinforced by Hodder’s (1982) ethnoarchaeological 
demonstration that material culture is no more than 
the epiphenomenal reflection of social organisation 
and, at times, can be used to invert or conceal it. 
From this point of view, material culture is not 
a mere reflection but is profoundly involved in 
making and transforming society: ‘material culture 
transforms, rather than reflects, social organisation 
according to the strategies of groups, their beliefs, 
concepts and ideologies’ (Hodder 1982, 212). It 
is not material culture which transforms social 
organisation, but the individuals using material 
culture who do so. It is in this way that they can 
maintain or change social structures. From this 
standpoint of the constructed nature of the social, 
it is paramount to place archaeological finds within 
the context of their production, exchange and 
consumption, which is also corroborated in the fact 
that every object can contain, along with its social 
life, many and diverse uses. 


In the Greek world, interest was increasingly 
devoted to a global and symbolic interpretation of 
landscape and territory as a human construction in 
which animals and plants participate (Alcock and 
Osborne 1994; Osborne 1987; Buxton 1994). What 
stands out in these approaches is the semantic and 
metaphorical value of animals and plants and their 
relationship with the social imaginary (Darmon 
and Schnapp-Gourbeillon 1992; Giebel 2003). Much 
progress in this field has been made thanks to 
indispensable iconographic collections such as the 
Lexicon Iconographicum Mythologiae Classicae (LIMC: 
www.rzuser.uni-heidelberg.de/~m99/; www.mae.u- 
paris10.fr/limc-france) and the Thesaurus Cultus et 
Rituum Antiquorum (ThesCRA). 


At the same time, the closer dialogue between 
anthropology and archaeology has enhanced the 
contributions of transcultural comparisons or 
Alfred Gell’s (1992; 2009) theory of the anthropology 


of art. Beyond considering the work of art as an 
aesthetic result, Gell proposes to situate it within 
a network of relations between ‘agents’, which 
manifest agency through the intentionality of 
each image used, and ‘patients’, or receivers. These 
phenomena should, therefore, take into account the 
concurrence of agencies in each object, whether real 
or perceived. Gell replaces the always difficult notion 
of aesthetics with the manifold intentionality of 
social agents (Bloch 2009, VII). This ample spectrum 
of intentionalities which converge in the object 
means that it can be perceived as having a will or 
a power of its own, as, for example, sculptures that 
represent and commemorate the ancestors. This is 
how images come to be an active link in the chain 
that connects the members of a society. 


An example of this process of commemorating 
the ancestors is provided by the so-called heads 
of Edetania (Fig. 2.7), the figures found in various 
settlements in this Mediterranean region of Iberia. 
In Tossal de Sant Miquel de Lliria and Puntal del 
Llops, both in the present-day province of Valencia, 
we find these terracotta heads in which the slip and 
the painting underline specific traits and colours. 
They occur within the domestic sphere and, in spite 
of their relative modesty, they abound in details 
about clothing, such as some anatomical details 
and the crossed strips over the neck, which is a sign 
associated with male prestige (Aranegui 1996; Olmos 
1999). They emphasise certain features as a possible 
allusion to deceased members of the family group. 
Making images of the ancestors indicates to us the 
importance of commemorating them, thus seeking 
to perpetuate the social role of their descendants. 


Fig. 2.7. Votive head from El Puntal dels Llops (Valencia) (Bonet 
Rosado and Mata Parreño, 1990, 195, fig. 2). Drawing after 
Francisco Chiner. 
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It is fundamental to consider that images material- 
ise certain aspects of ideology, the set of strategies, 
ideas, tactics and symbols used to promote, per- 
petuate or change a social or cultural order. 
As elements participating in the social sphere, 
their visibility could be varied, depending on the 
framework used - architecture, artefacts made of 
precious metal, ceramics, and so on. They could 
be displayed in various ways: publicly, privately or 
directed at particular segments of society. Some of 
them were exhibited, but others were kept private 
and used exclusively for social differentiation, 
restricting their access and their use to the private 
circle of a few. 


The fabrication of an image, therefore, is tied to the 
strategic manipulation that operates in the social 
and ritual dimensions of the human experience. It 
has a fundamentally social purpose. In this sense, 
it is a social construction that acquires its full 
meaning within a specific context. It implies a will 
to manipulate the ways in which the ideas and 
beliefs of the group are materialised (Aldhouse- 
Green 2004, XVI). 


The themes represented through images in ancient 
societies cover a broad range and always depend on 
the way a particular society in the past perceived 
and interpreted the world. Images, therefore, 
play an active role in how ancient landscapes, 
political processes, agreements and coercions were 
constituted, in how each community constructed 
a symbolic geography or its own space in relation 
to ‘the Other’, etc. It is essential that we take into 
account the choice of a particular support, which 
is frequently motivated by the technological 
and social processes which underlie the creation 
of images. Among these, the transformation of 
metals is a field whose development enables us 
to appreciate the fundamental social factor which 
motivates the making of images. Thus, from a 
vision of artisans as a group subject to power, we 
have moved on to, in various contexts, appreciating 
more fully the social role of specialised artisans. 
Nonetheless, and in parallel to the processes of 
social differentiation and the consolidation of 
aristocratic groups, the figure of the goldsmith has 
come to be portrayed as a prestige craftsman who 
is, if not the owner of the raw material, at least 
the proprietor of the tools that can transform it, 
as well as probably of the workshop itself (Perea 
et al. 2007). 


From the foregoing, we can argue that the image 
is, in fact, a social product that must be metho- 
dologically approached through its context. Its 
material character gives the image a fundamental 
characteristic which is its historicity: images, 
once created, enjoy a certain autonomy and can 
be interpreted in various ways (Fig. 2.8). They 
have a great capacity to change meanings through 
their potential use by cultures and peoples who 
may be far away temporally and spatially. This 
is a fundamental point and implies that we must 
analyse the making of particular symbols in specific 
spatial and temporal contexts. In order to do so, 
it is essential to integrate this analysis of images 
with that of the archaeological record, from the 
immediate context where the image was found to 
the settlement pattern that constitutes the territory 
which we are analysing. Symbols have a whole 
spectrum of meanings depending on the context. 
In the same way, the presence of the same image 
in other places and periods must be dealt with 
very carefully, insofar as temporality and physical 
space are essential to the historical construction of 
the image. For these reasons, we cannot approach 
images as a finished product: they are objects with 
a biography or a social life and they belong to the 
historical process of specific societies. 


Fig. 2.8. The fight between a man and a griffin in a die found in 
Tomb 100 of the Iberian necropolis at Cabezo Lucero, Alicante, 
fourth century BCE. Image: Léxico de Iconografía Ibérica, CSIC. 
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Fig. 2.9. Alabaster sculpture of Galera, plan of its burial mound and found objects. Image: Léxico de Iconografía Ibérica, CSIC. Plan 


after Rodriguez-Ariza (Rodriguez-Ariza et al. 2008, 172, Fig. 2). 


The alabaster sculpture known as the Lady of Galera 
(Granada, Spain; Fig. 2.9) is a clear example of an 
image with a very long social life. Its originality 
lies in the fact that this statue sums up many 
features that we also find separetely elsewhere in 
the ancient Mediterranean. We have argued that it 
was manufactured in a Phoenician context in Lower 
Andalusia during the seventh century BCE (Gonzalez 
Reyero 2010a). This alabaster divinity is a sculpture 
into which liquids of animal or vegetal origin were 
poured. It was designed to enable control of an 
action: the precise moment in which a liquid was 
poured, surely in the course of a ritual. Only one 
person could control this libation. The sculpture was 
probably associated with a lineage and a cult that 
was aristocratic, minoritary and restricted. Not just 
anyone would have access to and be able to possess 
this kind of image. The figure is characterised by 
meticulous and expert workmanship and careful 
design: the lady appears seated and flanked by 
two sphinxes, holding in her hands a bowl into 
which the liquid which covers her body and flows 
from her breasts has been poured. The importance 
of this image would have lent it a long social life 


and meant it was used over several generations. 
It was eventually deposited in a tomb located in 
the necropolis of Tütugi (Granada, Spain) in the 
fifth century BCE (Rodriguez-Ariza et al. 2008). It is 
possible that the specific meaning of such a statue 
was different over its almost two hundred years of 
use, but what interests us today is how it points to 
the long duration of the practice of liquid libations 
in Phoenician and Iberian communities in the 
Iberian peninsula. 


This perspective that I defend involves integrating 
the archaeological record and the analysis of the 
image. The significance and social role of images 
are constructed by a plurality of contextual factors: 
those present in their creation (type of support, 
technological process), those affecting their use, and 
their position in the landscape and the social space. 
Certain characteristics, such as polysemy, enable 
their insertion into changing social discourses and 
make them subjectively meaningful in the eyes of 
the beholder (Descola 2010). Symbolisation provides 
asocial definition to objects and concepts on which 
the identity of the group is sustained. 
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We have pointed out previously how an ancient 
image can provide us more often with a window 
on exceptional practices carried out by a privileged 
social class. However, and without analysing the 
context, we can set aside the idea that what the 
image represents was a typical way of processing 
or emphasising plants. 


Let us return now to the question asked at the 
beginning: what can pictures contribute to a better 
understanding of the relationships established 
between human communities and plants? Or better 
still: was this solely a utilitarian and instrumental 
relationship? What the analysis of iconography 
enables us to say is an emphatic ‘no’. Plants appear 
frequently in the images of many ancient societies 
(Fig. 2.10), even when they do not figure in any 
process or production, even when no growing, 
harvesting and so on are being illustrated. For 
example, in the Iberian oppidum of Tossal de Sant 
Miquel de Lliria (Valencia), plants and writing are 
the protagonists and practically the only things 
represented on some large vases that have been 
documented in special prestige areas within the 
Iberian city. This is already an example of how plants 
are represented not only for illustrating a task, but 
for transmitting important messages. 


Plants appear because they help define the real 
or imaginary spaces in which actions take place: 
they define both the cultivated fields as well as the 
distant and imagined forest where the ancestor- 
hero fought (Fig. 2.11). 


We believe this is a fundamental contribution of 
ancient images. It enables us to show how plants 
play a role in a particular worldview and how various 
societies in the past developed ideological models 
that helped them make sense of the environment 
that surrounded them. 


In addition to the valuable information about 
everyday work, what we can and must analyse 
in ancient images is how plants participated 
in discourse, be it the discourse of power or of 
opposition, which appear in every culture. When 
images represent domestic or everyday tasks, we 
carefully examine them to see how they also fit into 
the chain of actions of, for example, a ritual or an 
exceptional celebration. Placing its analysis into a 
broader context is essential. 


Nonetheless, the presence of plants in images 
of hunting, combat, collective celebrations and 
other important events in the life of a community 
enables us to argue that the plant world was 
fundamental to the relationships which made 
up community. That is to say, because they were 
included in images, we know that plants were part 
of the cultural construction that made it possible 
to answer fundamental questions: where did we 
come from, what was the land of our ancestors, 
how did we reach the land we live in today, what 
explanation do sacred objects offer to us, why is it 
that certain people have the right to accumulate 
the fruits of the community's work, and so on. 
Images enable us to observe how plants make up a 


Fig. 2.10. Plants and writing as protagonists in singular vases from Tossal de Sant Miquel de Llíria (Valencia), second century BCE. 


After Mata Parreño et al. (2010, 137). 
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Fig. 2.11. Plants and writing as protagonists in a singular vase from Department 111 at Tossal de Sant Miquel de Llíria (Valencia), 


second century BCE. After Bonet Rosado (1995, 87). 


part of the social imaginary of communities. They 
can thus represent the idea of the physis or fruitful 
nature of the Greek world, in which qualities 
were attributed to certain vegetables or fruits, 
such as the Mediterranean association between 
pomegranates and immortality, etc. 


These are some of the main questions which we 
can address, thanks to the integration, a priori 
non-hierarchical, of images in the rest of the 
archaeological record. The purpose is to analyse the 
image within historical structures and processes, 
from the perspective that images were means 
utilised by groups or individuals to control, manipu- 
late or subvert the social order. 


Examining the universe represented by images 
leads us to perceive the great diversity of forms in 


which peoples of the past experienced their world 
and constructed their social identities. Therefore, 
this approach allows us to examine some of the key 
elements in the construction of social hierarchies 
in the ancient Mediterranean and it also places 
us at the frontiers of knowledge, bridging various 
scientific disciplines. From this standpoint, we 
are in a privileged position from which we can 
attain something fundamental: understanding 
the specific forms that various groups utilise to 
confer materiality to the perception of the natural 
environment in which their lives unfolded. Hence, 
through images, their experience of the world was 
made material and present, serving to influence 
the spaces they lived in, as well as the continuous 
construction of their history. 


2.5. EXPLORING DIVERSITY IN THE PRESENT: 


ETHNOBOTANY STUDIES 


Gisella S. Cruz-Garcia 


What is Ethnobotany? 


Ethnobotany is the scientific discipline that studies 
the dynamic relationships between people and 
plants (Fig. 2.12). The term ethnobotany comes 
from Harshberger who defined it in the late 1890s 
as ‘the use of plants by aboriginal peoples’ (Cotton 
1996, 3). Today it is considered that ethnobotany 
not only refers to the use and management of 


Pe 


PER 


p 


Fig. 2.12. Ethnobotany studies the dynamic relationships between 
people and plants: collection of fruits and herbs in Limburg, The 
Netherlands. Image: G. S. Cruz-Garcia. 


plants, but also incorporates the socio-cultural and 
economic context, as well as people's perception, 
conceptualisation, values and views (Alcorn 1995; 
Balick and Cox 1996). Ethnobotany, which is part 
of the discipline of ethnobiology, incorporates two 
main inter-related approaches: anthropology and 
botany. Nevertheless, due to its interdisciplinary 
nature (Prance 1995), it constitutes an interface 
of several other disciplines such as ecology, 
economics, linguistics, geography, agriculture and 
pharmacology (Cunningham 2000; Martin 2004), in 
addition to archaeology, nutrition, bioinformatics 
and mathematical biology (Ethnobiology Working 
Group 2003). 


Nowadays, a major focus of the ethnosciences is 
the integration of scientific and traditional (or 
indigenous) knowledge (Rist and Dahdouh-Guebas 
2006). Ethnobotany explores products and processes 
of knowledge systems, such as their creation, 
acquisition, transformation and transmission 
(Ellen 2006; Ethnobiology Working Group 2003). 
Ethnobotany studies how a group of people (ethnic, 
cultural or linguistic group) classify and organise 
their knowledge about the environment (Price 
2001), given that the way humans classify the world 
surrounding them influences the way they interact 
with it. This aspect of ethnobotany has often been 
overlooked in the past, when this discipline used 
to have a more utilitarian approach to research. 


History of Ethnobotany 


The roots of human culture are entwined with plants. 
The study of people-plant interactions has been 
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very important throughout human history, since all 
human cultures are dependent on plant resources for 
their subsistence. Plants have profoundly influenced 
the course of civilisation, starting with the use of 
plants in pre-history by hunter-gatherers and the 
development of agriculture later on (Balick and Cox 
1996). Cross-cultural interest in plant use is clearly 
seen in the spread of several agricultural crops 
throughout the world. For instance, maize, cassava 
and potato from the New World are nowadays staples 
in the Old World, whereas wheat and rice are basic 
foods in the New World (Minnis 2000). 


At an initial stage, ethnobotany was generally 
focused on the utilitarian study of useful plants by 
botanists (Ford 1978). For instance, Greek, Roman 
and Islamic societies were interested in the study 
of plant use. In the year 77 CE, one of the first 
studies, called De Materia Medica by the Greek 
Pedanius Dioscorides of Anazarbus, was published, 
consisting of a compilation of useful flora from the 
Mediterranean (Pardo de Santayana et al. 2010). 
Ethnobotanical explorations were carried out not 
only by ancient Egyptians in Syria and Somalia, 
but also had a long history in China (Minnis 2000). 
During the Medieval and Renaissance periods, 
numerous European naturalists, such as the Swedish 
botanist Linnaeus, conducted botanical explorations 
around the world (Pardo de Santayana et al. 2010). 
Botanical gardens were established in Renaissance 
Europe, as well as by the Incas in South America 
and the Aztecs in Mesoamerica. Ethnobotanical 
research was intensified after European colonisation 
(Minnis 2000). 


The pre-Classical period, according to Clément 
(1998), began in the nineteenth century when the 
foundations and branches of ethnobiology were 
established. A botanist called J. M. Harshberger, 
who studied ancient plant remains in southwest 
North America, coined the term ethnobotany in 
1896. Other important scholars of this period were 
Fewkes, Palmer, Powers, Barrow and Hough (Minnis 
2000). The diversity of scholars and ethnobotanical 
reports increased in the following decades. At this 
time, ethnobotany was mainly focused on making 
inventories of flora, with their respective uses and 
preparations, which could be used by Western 
civilisation (Ellen 2006; Ethnobiology Working 
Group 2003; Prance 1995). Indigenous peoples 
were thought not to have any form of scientific 
knowledge (Clément 1998). 


In the 1950s, the classical period of ethnobiology 
began with the shift from an etic to an emic approach 
(etic and emic are explained later in this section). 
Marked by the work of Conklin, importance was 
given to local perceptions, vernacular nomenclature 
and systematic classification of plants (Clément 
1998; Ellen 2006). From the 1980s onwards, the 
post-classical period was characterised by the 
emergence of cooperation between ethnobotanists 
and indigenous communities (Clément 1998). The 
acknowledgement of the importance of traditional 
knowledge by Western scientists increased, along 
with much of the expansion and diversification 
of ethnobotany (Cotton 1996). The increasing 
attention to indigenous communities by scholars 
occurred once scientists recognised the increasing 
loss of traditional knowledge of indigenous and 
folk cultures, as well as the destruction of natural 
ecosystems and diversity, due to the encroachment of 
development (Prance 1995). Nowadays, ethnobotany 
is becoming more technological, experimental 
and participative, while indigenous peoples are 
being more empowered to collaborate in defining 
research, conservation and development priorities 
(Ethnobiology Working Group 2003). Furthermore, 
ethnobotany goes beyond the study of indigenous 
or traditional societies to the investigation of people 
from any cultural tradition in the world (Ellen 
2006; Ford 2000). Fig. 2.13 represents a summary of 
the most important events in the development of 
ethnobotany. 


Main Areas of Research 


Ethnobotany has an ample scope, characterised 
by both academically-driven and practice-driven 
research, providing a platform for the convergence 
of diverse scientific disciplines (Ellen 2006). The 
most popular areas of ethnobotanical research are 
ethnoecology, traditional agriculture, cognitive 
ethnobotany, material culture, palaeoethnobotany 
and archaeobotany, environmental history, ethno- 
medicine, and ethnopharmacology. 


Ethnoecology is focused on understanding local 
people’s constructions according to their own 
ethnoscience categories (Frake 1962) recognising 
human-environment interactions as ecological 
(Minnis 2000). The study of traditional ecological 
knowledge (or traditional environmental know- 
ledge) is a main component of ethnoecological 
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Year Events in the Development of Ethnobotany 
492 The discovery of the New World initiates the identification of several plants of considerable economic value based on observation of 
native peoples. 
663 John Josselyn studies the natural history of New England, later publishing his text on native herbal medicine, ‘New England realities 
discovered! 
785 Withering's publications on ethnopharmacology trigger the development of this field in Europe. 
1800s The ‘pre-classical period’ of ethnobotany 
803 Ehrenberg reports fossil pollen preserved in sedimentary rocks, initiating a rapid development in the field of palynology in Europe, a 
powerful tool used by palaeoethnobotanists. 
871-78 | Seminal works by botanists Palmer and Powers are published. This period is dominated by economic botanists. 
893 Anthropological interest in aboriginal botany leads to increasing emphasis on the cultural significance of plants. 
895 Harshberger introduces the term “Ethnobotany” 
896 Fewkes introduces the term ‘Ethnobotany’ in anthropological literature 
898 The Ethnology Department of the US National Museum (today: Department of Anthropology, National Museum of Natural History, 
Smithsonian Institution) endeavors to document all useful plants of North American Indians 
900 The first PhD in ethnobotany is awarded to David Barrow. 
9g Traditional peoples' resource management is pioneered by Gilmore. 
930 Castetter establishes a masters programme in ethnobotany at the University of New Mexico 
947 Foundation of the Society for Economic Botany 
1950s Beginning of the 'classical period' of ethnobotany 


950-1970 | Increasing interest in linguistic concepts and classifications, while Conklin highlights the practical significance of understanding folk 
classification systems. Palaeoethnobotany emerges and archaeobotanical techniques improve. 


981 The Society of Ethnobiology publishes the first issue of the Journal of Ethnobiology 


988 The Declaration of Belem was signed in the First International Congress of Ethnobiology in Brazil. The International Society of 
Ethnobiology was founded with the objective of understanding the complex relationships between human societies and their 
environments, recognising indigenous peoples as critical actors in the conservation of biological, cultural and linguistic diversity. 


990s Both post-graduate and undergraduate programs in Ethnobotany become increasingly available, while many research projects 
focus on practical applications of plant knowledge. Establishment of People and Plants initiative of WWF, UNESCO and the Kew Royal 
Botanical Gardens, aiming to increase community-based plant conservation programs worldwide. 


2000s Launch of the journal Ethnobotany Research and Applications and the Journal of Ethnobiology and Ethnomedicine. 


2006 The Code of Ethics for Ethnobiological research was adopted by all the members of the /nternational Society of Ethnobiology. 


Fig. 2.13. Important events in the development of ethnobotany. Adapted from Cotton (1996), with references also from Clément 
(1998); Cunningham (2000), the International Society of Ethnobiology (2010), the Society for Economic Botany (2011), and the Society 


of Ethnobiology (2011). 


research, including issues such as traditional 
vegetation management, ethnopedology and ethno- 
climatology. Another important area is landscape 
ethnoecology, comprising the study of cultural 
views of the landscape, local classifications of its 
components in ethnoecological systems, and their 
significance for local people Johnson and Hunn 
2010). 


Traditional agriculture, also called ethnoagronomy, 
refers to the study of resource management and 
subsistence economies (Pieroni et al. 2005), as 
well as understanding the cultural, economic and 
genetic reasons underlying agriculture (Ford 2000). 
Traditional agriculture is aimed at investigating 
traditional knowledge about crop varieties and 
agricultural resources, as well as the environmental 
impact of variety selection (Cotton 1996). In parallel, 
ethnobotany also contributes to the understanding 
of the ecological relationships and human manage- 


ment involved in plant domestication (Alcorn 1995; 
Casas et al. 1997; Minnis 2000). For example, Casas et 
al. (1996) studied the management and domestica- 
tion of plants among the Nahua and the Mixtec 
in Mexico from an ethnobotanical perspective, 
including wild, weedy and domesticated plants (see 
Chapter 5.1 for a discussion on domestication and 
management of wild food plants). 


Cognitive ethnobotany is focused on researching 
the organisation of knowledge systems or folk 
classifications, which is also called ethnotaxonomy 
(Cotton 1996), considering how people view their 
own environment (Minnis 2000). Brent Berlin 
(1992) proposed a set of principles to describe the 
traditional systems of ethnobiological classification 
(modified from his previous results from 1972). 
Cognitive ethnobotany also deals with traditional 
perceptions of the natural world (symbolism, ritual 
and myth). 
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Material culture deals with traditional knowledge of 
plants in art and technology. Material culture refers 
to the artefacts or objects made by existing traditional 
societies. These artefacts include tools, shelter, 
clothing, boats, containers, as well as decorative 
arts and craft, such as toys and ornaments. In 
many societies, not only is timber essential to 
the construction of houses, shelters, furniture 
and fences, but also non-timber plant products 
derived from leaves, pigments, fibres and resins are 
remarkably important (Cotton 1996). 


Palaeoethnobotany and archaeobotany investigate past 
interactions of peoples and plants, based on the 
interpretation of archaeobotanical remains. This 
field is very important for documenting human- 
plant interactions that occurred in pre-literate 
societies, until five thousand years ago (Minnis 
2000). 


Environmental history is focused on the understand- 
ing of prehistoric human action on the environment 
(Stahal 1996), such as the study of ancient crops and 
respective agricultural techniques (Minnis 2000). 


Ethnomedicine is the study of the cultural interpreta- 
tion of disease, illness and health, healing systems 
and traditional health care (Pieroni et al. 2005). 


Traditional phytochemistry studies traditional know- 
ledge about plant chemicals, for instance, for medi- 
cine or pest control (Cotton 1996). Ethnopharmacology 
is aimed at understanding the pharmacological 
and cultural scopes of the uses of medicinal plants 
(International Society for Ethnopharmacology 2011). 
Ethnopharmacy and ethnopharmacognosy are also 
important related fields. 


Methods in Ethnobotanical Research 


The first step in ethnobotanical research is to define 
the domain (mental category or subject of interest). 
For example, a domain could consist of the ‘wild food 
plants’ consumed by a certain indigenous group). 
Borgatti (1999, 115) calls it cultural domain and 
defines it as ‘a set of items or things that are all of 
the same type or category’. The study of people’s 
interpretation of domains is called cultural domain 
analysis (Bernard 2002). Cultural domain analysis 
involves not only investigating the structure and 
arrangement rules of the domain, but also the 


relations among its components, their associated 
values and variability. Cultural domain analysis aims 
to understand knowledge systems in addition to 
their similarities and differences among or within 
groups of people (Puri and Vogl 2004). Knowledge 
systems could certainly be affected by inter-cultural 
factors (livelihood strategies, natural resources, 
level of external contact or acculturation, ethnicity, 
religion) and intra-cultural factors (age, gender, 
class, education, literacy, occupation, migration, 
kinship, language ability). 


The study of the components of a domain, also 
called categorisation, involves two approaches: (a) etic 
approach related to the researcher’s perception and 
classification of the study object, (b) emic approach 
referred to the classifications of local people based 
on the way they perceive the world in their own 
language (Martin 2004; Cotton 1996). In both cases, 
it is important to start with an emic perspective, 
for example, referring to the local names of plants 
and understanding their local classification systems 
(Martin 2004). 


Given that ethnobotany is at the interface of several 
disciplines, there is a wide variety of research 
methods (Ethnobiology Working Group 2003). The 
most common ethnobotanical methods, drawn 
from anthropology, botany, ecology, linguistics, 
palaeoethnobotany and archaeobotany, are des- 
cribed in this section. Nevertheless, given the 
interdisciplinary nature of ethnobotany, research 
studies might also require the use of more special- 
ised methods such as art history, molecular 
biology, economic anthropology, development 
studies, environmental economics, ethics and 
law, communication and education, among others 
(Cotton 1996). Ethnobotanists usually combine 
different methods according to their specific 
research needs. 


Anthropological Methods 


Different methods used in anthropological research 
might also be applied to ethnobotany. These 
methods could be qualitative or quantitative. 
Qualitative methods are used to acquire an in-depth 
understanding of human behaviour through general 
ethnographic accounts, whereas quantitative meth- 
ods consist of a systematic empirical investigation 
of measurable verbatim answers allowing the use of 
statistical methods (Martin 2004; Verschuren et al. 
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1999). Both qualitative and quantitative methods are 
important and complement each other permitting, 
to a certain degree, triangulation of sources as 
well as greater depth (Verschuren et al. 1999). 
The most common anthropological methods for 
ethnobotanical data collection are basically grouped 
in interviews and observation. Additionally, special 
cognitive and linguistic analytical tools, which 
are specific semi-structured interview techniques 
(Borgatti 1999), are widely used to facilitate 
quantification, cross-verification and choosing 
participants for specific projects (Cotton 1996). 


According to the level of control of the researcher 
on the interview, interviews are classified in 
structured, semi-structured, unstructured and 
informal. Structured interviews are based on a set 
of instructions and questions (or questionnaire) 
allowing to conduct quantitative analysis. Semi- 
structured interviews are more flexible, as the 
researcher follows an interview guide but allows 
respondents to express their opinions and ideas 
in their own way. In unstructured interviews the 
researcher has a clear plan in mind, but both 
researcher and respondent can follow new leads. 
Informal interviews are characterised by atotal lack 
of structure and control, producing qualitative data. 
In general, questions could be closed-ended, when 
respondents have to choose from a list of options 
provided in the interview; or open-ended, when 
respondents are free to give the answer in their 
own words. Specific kinds of interviews are key 
informant interviews and focus group discussions. 
Key informant interviews are carried out with 
experts on the research topic, whereas focus groups 
are discussions where a group of people has a joint 
interview session (Bernard 2002). 


Observation could be participant or non-participant, 
depending on the researcher’s involvement in the 
daily life activities of the people in the study area. 
Participant observation is usually carried out 
over a long period of time, taking part not only 
in community life, but also in local events and 
processes (Bernard 2002; Cunningham 2000; Kottak 
2008; Martin 2004). 


Analytical tools, mostly developed by linguistic 
and cognitive anthropologists in the 1960s, are 
important for assessing the empirical knowledge 
and cultural preferences of the informants. Many 
of these tools were incorporated in response to 


the need for systematic data collection methods to 
understand people’s perceptions and classification 
of the world (Martin 2004). The most commonly 
used analytical tools in cultural domain analysis 
are freelistings, triadic comparisons, paired 
comparisons, pile sorting, ratings and rankings. 


e Freelistings: informants are asked to list plants 
that fulfil a particular criterion (such as ‘wild’, 
‘food’ or ‘medicine’). Freelistings are used to 
identify the components of a cultural domain. 

e Triadic comparisons: informants are presented 
the items of the domain in groups of three and 
asked to pick out of each group the item they 
perceive as the most different. Picking an item 
means that they consider the other two similar. 
Triads are used to discover the arrangements 
of a cultural domain. 

e Pile sorting: informants are asked to sort items 
of a domain into groups according to how similar 
they are. This method is also used to discover 
the arrangements of a cultural domain. 

e Paired comparisons: informants are presented 
pairs of items and asked to indicate which of 
the two is more related to a specific criterion. 
This method is important for identifying the 
arrangement rules of the groups of items in a 
domain. 

+ Ratings: informants are asked to place each 
plant or item of the domain along an abstract 
scale. 

+ Rankings: informants are asked to compare 
plants or items to each other and to list them 
according to a specific criterion. Both ratings 
and rankings are used for identifying the 
arrangement rules of the groups of items in a 
domain. 


(Bernard 2002; Borgatti 1999; Cotton 1996; 
Martin 2004; Puri and Vogl 2004; Ryan and 
Bernard 2000). 


The data produced by any of these tools consist of 
numeric values assigned to each component of the 
domain (plant or item), allowing researchers not 
only to compare them and understand the structure 
ofthe domain, but also to compare knowledge, values 
and practices of different groups of informants. For 
example, from freelistings it is possible to obtain 
a salience index and from rankings a preference 
ranking index, whereas indexes of agreement can 
be produced by any tool applied. 
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+ The salience index quantifies the importance 
of a plant in relation to the number of uses 
mentioned by informants (Cotton 1996). The 
most common indexes are Smith’s salience 
index (Smith 1993) and Sutrop’s cognitive 
salience index (Sutrop 2001). 

+ The preference ranking index estimates the 
preference or importance of a plant in relation 
to a particular criterion (Cotton 1996), such as 
taste or availability (Price 1997). 

* Indexes of agreement compare the level of 
agreement between informants with respect to 
the components and/or structure of a domain 
(Boster 1985). 


In addition, ethnobotanists have also been inter- 
ested in gaining a deeper understanding of the 
comparative cultural value of plant species. This 
is reflected in the development of use-value and 
cultural significance indexes. These indexes have 
been modified in the last years: researchers add or 
change variables, edit formulas and adapt them to 
their particular research question and study area. 


* The use-value index estimates the overall 
usefulness of a plant in terms of number of uses 
mentioned by each informant and total number 
of informants (Cotton 1996; Cunningham 
2001; Phillips and Gentry 1993). Data could be 
obtained not only through interviews, but also 
by examining utilisation surveys, which might 
involve walking with informants in vegetation 
transects (Anderson 1991). 

e The cultural significance index is defined as ‘the 
importance ofthe role that [a plant] plays within 
a particular culture' (Turner 1988, 275). Initially, 
it included the quality, intensity and exclusivity 
of plant use (Turner 1988), and afterwards the 
contemporary plant use was added (Stoffle et 
al. 1990). Later on, Pieroni (2001) presented the 
cultural food significance index, including other 
variables such as quotation index (frequency 
of citation of a species in a freelisting) and 
perceived availability. On the other hand, Reyes- 
García et al. (2006) introduced the cultural, 
economic and practical value indexes, which 
were summed up to equal the total value of a 
species. Tardío and Pardo de Santayana (2008) 
conducted a comparative study of different 
indexes of cultural importace and use-value of 
plants. 


Botanical Survey 


The botanical survey is essential for ethnobotanical 
research. It consists of collecting voucher specimens 
of plants and conducting their taxonomical identi- 
fication (Cotton 1996; Cunningham 2000; Martin 
2004). Basic plant characteristics should be registered 
at the time of specimen collection, such as: life- 
form, height, diameter, colour of flower and fruit 
and local name (for a detailed explanation about 
specimen collection, pressing, drying, labelling 
and preservation, see Martin 2004). Depending on 
the objective of the research, other botanical data 
should be collected, such as stem diameter, height, 
bark thickness, biomass, volume, in addition to leaf 
measurements (culm length, petiole width, foliage 
mass, specific leaf area), canopy measurements 
(biomass, volume, area, density, crown position), 
dry weight, production of flowers, fruits and seeds, 
age (of trees, bulbs, corms, stem tubers), phenology,’ 
as well as characteristics related to the plant’s 
reproductive biology and yields (Cunningham 2000). 


Ecological Methods 

Ecological surveys are mainly devoted to under- 
standing the distribution, diversity, occurrence, 
abundance and structure of plant populations and 
communities (Fig. 2.14), as well as landscape and 
ecosystem processes. The purposes of carrying 
out ecological surveys could vary from assessing 
harvesting quantities, pressures and impact on 
the vegetation, to commercialisation of plant 
resources, conservation and management. The first 
step in ecological research is to conduct a general 


Fig. 2.14. Ecological surveys are important for understanding 
the distribution, diversity, abundance and structure of plant 
populations and communities. Image: G. S. Cruz-Garcia. 
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description of the ecosystem(s) in terms of soil, 
vegetation types, climate, land form, stages of 
ecological succession and land use zones. The next 
step is to carry out quantitative research of plant 
resources (Martin 2004). Most common ecological 
methods include vegetation surveys, systematic 
participatory mapping, transect walks, time lines 
and seasonal calendars. 


Vegetation surveys could be conducted at species, 
population or community level. Systematic surveys 
of vegetation start with the selection of ecological 
sampling units (Cotton 1996) that are sub-divided 
into quadrants or transects (Martin 2004). Sampling 
units should, preferably, be randomly established 
and carefully defined regarding their distribution, 
number, environmental gradients, size and type 
(see Cunningham 2000; Krebs 1999). Seasonality is 
important; hence sampling units should be surveyed 
in different seasons. Most common analysis consists 
in calculating species richness, spatial patterns 
and dispersion, diversity indexes, rank abundance 
curves, as well as their comparison across space and 
through time (Krebs 1999; Magurran 2004). 


Participatory mapping assesses the local knowledge 
of resources, not only in relation to perceived 
abundance and harvesting patterns, but also to 
access to resources, tenure and territoriality. 
The complementary use of aerial photographs 
and satellite images will help to understand the 
distribution of vegetation, historical change, 
degree of threat and disturbances in the landscape 
(Cunningham 2000). They can be compared to the 
knowledge of the landscape and values attributed to 
it by local people, as shown in the research carried 
out by Fagerholm and Käyhkö (2009) in Tanzania 
and Barrera-Bassols et al. (2006) in Mesoamerica. 


Transect walks (or walks in the woods) are con- 
ducted in the research area with local informants, in 
combination with interviews. Time lines are usually 
aimed at identifying important historical events, 
while seasonal calendars illustrate the change of 
uses, availability and preferences throughout the 
year (Cunningham 2000). 


Linguistic and other Symbolic Analysis 

In ethnobotany, it is necessary to understand how 
information is communicated within a particular 
group of people, therefore linguistic and symbolic 


analyses are important. On the one hand, language 
is the ‘gateway to knowledge and perceptions’ (Price 
2001, 159) and on the other hand, much information 
is transmitted using symbolic representations such 
as myths, rituals and art (Cotton 1996). Particularly, 
linguistic analysis is essential for ethnotaxonomical 
studies that investigate traditional systems of 
classification. This involves the use of analytical 
tools and linguistic evidence (see Berlin 1992; Cotton 
1996; Martin 2004). 


Palaeoethnobotanical and Archaeobotanical 
Methods 


Palaeoethnobotany involves the study of botanical 
evidence found in archaeological sites, in addition 
to analysis of historical texts and interpretation 
of plants in ancient art. For the study of botanical 
evidence, it is necessary to apply archaeobotanical 
techniques. Archaeobotanical evidence includes 
plant fossils, grain impressions in baked clay and 
microwear polishes found on tools. In addition 
to these, other archaeological samples - such as 
coprolites, phytoliths in grinding tools, residues 
in pottery - could give information on the 
uses of the plants, as well as on how they were 
harvested and processed in the past (Cotton 1996). 
Palaeoethnobotanical research involves sampling 
and collection in archaeological sites, plant material 
identification and plant material dating. Dating can 
be done using pollen profiles, isotope analysis and 
thermoluminescence (Cotton 1996; Pearsall 1989). 


Ethnobotanical Issues and Imperatives 


Intellectual and Theoretical Imperatives 

Given that ethnobiology is a field that is rapidly 
growing and creatively expanding, the NSF funded 
the Biocomplexity Workshop aiming to explore 
recent scientific developments and critical issues 
of the discipline. As an outcome of this workshop, 
the report ‘Intellectual imperatives in ethnobiology’ 
(2003) listed the main contemporary intellectual 
and theoretical imperatives of ethnobiology, which 
can certainly be applied to ethnobotany, in relation 
to the areas of knowledge systems; medicine, health 
and nutrition; ecology, evolution and systematics; 
landscapes and global trends; and the role of social- 
cultural-political systems in biocomplexity research. 
Moreover, Cunningham (2000) emphasised that it is 
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also imperative to apply efficiently quantitative 
methods and predictive models to conservation 
strategies. 


Clearly, important concerns of study are evolution, 
systematics and ecology, where it is necessary to 
understand more than purely ‘artificial selection’. 
Ethnobotany incorporates the complexity of 
human interactions with nature, allowing more 
thorough research on the management of flora and 
domestication processes. This is certainly necessary 
for addressing major intellectual concerns such as: 


‘How does human use and management of biodiversity 
affect ecological processes and patterns? How have human 
interactions with taxa - from gathering to domestication 
- influenced evolution and systematics, and what trends 
or differences are there within and among taxa? In the 
evolutionary process, how are “natural” and “artificial” 
selection similar and different?’ (Ethnobiology Working 
Group 2003, 3). 


The study of domestication can particularly profit 
from an ethnobotanical perspective, especially in 
relation to the ‘ability to work cross-culturally’ 
thus uncovering the ‘indigenous insight on complex 
questions’ (Ethnobiology Working Group 2003, 4). 


Ethnobotanical research can be very useful for 
revealing ‘positive examples of human mediated 
biodiversity creation and management’ (Ethno- 
biology Working Group 2003, 3), which is also an 
important intellectual imperative of the discipline. 
In this regard, Alcorn (1995, 29) emphasises the 
importance of studying plant management systems, 
so called ethnobotanical dynamics, and how in 
traditional agro-ecosystems ‘human activities 
influence both the crops and the natural vegetation 
occupying the region’. 


Ethnobotany, Conservation, and Sustainable 
Development 

The inter-relations between biodiversity and human 
cultures, or the study of bio-cultural diversity, is 
an important imperative of ethnobotany. It was 
emphasised by the Ethnobiology Working Group 
(2003, 3) that ‘landscape transformations are 
dependent on distributions of culture, biota, and 
environments’ concluding that ‘biodiversity is 
correlated with human cultural diversity’. Given 
the on-going problem of loss of biodiversity, as 
well as the associated loss of traditional knowledge 


and cultures, it is essential to understand the 
complex dynamics of humans with the environment 
(Prance 1995). The impacts of ethnobotanical 
research are important for cultural survival and 
biodiversity conservation (Ethnobiology Working 
Group 2003; Prance 1995) and should contribute 
to the formulation of practices and policies for 
sustainable development (Prance 1995). 


It has been demonstrated in the last decades that 
many top-down, centralised conservation actions 
planned by outsiders (policy-makers or urban- 
based planners) have failed, because they do not 
include local perceptions and views (Cunningham 
2000). Nevertheless, in the last decades, many 
ethnobotanists have been keen on applying their 
research results to conservation and development 
strategies (Cotton 1996; Martin 2004; Rist and 
Dahdouh-Guebas 2006; Sillitoe 2006) and have much 
to offer to policy-makers (Alcorn 1995; Sillitoe 2006). 
Moreover, the incorporation of indigenous insights 
and indigenous peoples in decision-making and 
problem-solving has also been demonstrated to 
be important (Balick and Cox 1996; Cunningham 
2000; Ethnobiology Working Group 2003; Rist and 
Dahdouh-Guebas 2006). There are many examples 
of such initiatives, such as community projects, 
establishment of markets for non-timber forest 
products (Cotton 1996; Martin 2004), conservation 
of wild crop relatives and endangered plants, 
healthcare, social forestry, educational programs 
for the young, popular workshops and publications, 
ecotourism, and so on (Martin 2004). Sillitoe (2006) 
also explains the importance of ethnobiology for 
development, for instance, through the promotion 
of participatory initiatives, the facilitation of 
local solutions to development and the support to 
alternative development strategies, as a response 
to the critiques of development as an exported 
capitalist concept. 


Results from palaeoethnobotanical research could 
also be applied for effective resource management. 
Palaeoethnobotanical evidence gives us lessons to 
be learned from the past, such as those drawn from 
the ancient Mayan agricultural fields or chinampas 
in Mexico, which proved to be economically and 
ecologically sustainable (Cotton 1996). 


Ethical Considerations 
Bio-prospecting - or searching for new products 
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from nature with commercial objectives - led in 
the mid-1990s and early 2000s to the exploitation 
ofthese resources (and their associated traditional 
knowledge) without any compensation to indigen- 
ous or local peoples. Furthermore, third parties 
accessed ethnobotanical information published 
by researchers without the consent of the local 
knowledge-holders (Bannister 2007; Cotton 
1996; Ethnobiology Working Group 2003; Posey 
1990). In this perspective, Bannister (2007, 16) 
emphasises that ‘indigenous communities across 
the world, consequently, have been put in the 
position of contesting patent applications related 
to their traditional plant uses, copyright over 
associated stories, and trademarks over use of 
indigenous names and designs’. Today, unintended 
consequences of scientific research can no longer be 
ignored by ethnobotanists. There are global debates 
going on regarding indigenous rights and cultural 


misappropriation (Bannister 2007; Martin 2004), as 
well as over-exploitation of plant resources and loss 
of biodiversity (Balick and Cox 1996; Cotton 1996). 


Nowadays there is much emphasis in the inter- 
national arena on benefit-sharing, prior informed 
consent, intellectual property rights (Bannister 
2007; Ethnobiology Working Group 2003) and the 
importance of returning the research results to the 
community (Ethnobiology Working Group 2003; 
Martin 2004). Professional societies have developed 
codes of ethics, professional standards and research 
guidelines (Ethnobiology Working Group 2003). For 
example, the International Society of Ethnobiology 
promotes a Code of Ethics which provides a frame- 
work of conduct for ethnobiological (including 
ethnobotanical) research and a framework for 
decision-making (2006). 


2.6. CONCLUSIONS 


Lydia Zapata 


Choices and diversity of human plant use can be 
explored through different materials and methods. 
Some of them, such as archaeobotany, are available 
for any chronological framework, whereas some 
others are linked to specific time periods and 
materials. Written sources and iconography are only 
available in some parts of the world for the last few 
millennia of human history, whereas ethnobotany 
focuses on the study of present populations, thus 
providing insight into the dynamic relationships 
between people and plants today. Some sources 
are unlikely to increase significantly, for example, 
written documents of early historical periods. On 
the other hand, new methods and techniques in 
archaeology are continuously increasing and it is 
becoming difficult even for specialists to keep up 
with current new developments. The analyses of 
hardly visible remains such as phytoliths, starch or 
organic residues are now becoming common in the 
bibliography, and this helps us approach complex 
subjects related to human subsistence and plant 
economy through the most modern technology. 


Most of us will agree that the change to farming 
gave rise to a real revolution in human history, 
something that most probably resulted in many 
places in a narrowing of plant diversity in favour of 
cereals. However, the diversity of crops also varied 
through time. A wide spectrum of cultivated plants 
was used in some places even during the early 
Neolithic, but new crops continued to be added 
progressively to agrarian systems (millets from the 
Far East, tree crops, American cultigens...). How 
far these changes in plant use depended on real 
human choices and culture or on environmental 
triggers is a subject of debate which often is 
rooted in theoretical orientations and traditions. 
But in order to discuss these issues, robust sets 
of raw data are needed. In this chapter dealing 
with the methodological approach, we have tried 
to show that the necessary over-specialisation 
of the researchers as well as the limitations and 
incomplete nature of many of our sources makes 
interdisciplinarity obligatory. 
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Chapter Notes 


1 Oxygen Isotope Stages (also: MIS, Marine Isotope 
Stages) are alternating warm and cool periods in 
the Earth’s palaeoclimate, deduced from oxygen 
isotope data deriving from the analysis of deep sea 
core samples. OIS19/MIS19 refers to the period from 
ca. 798,000-755,000 years before today, in which a 
‘short’ warmer interglacial (MIS19c) of ca. 10,000 
years duration took place. 

2 Parenchyma is the ground tissue in a plant, forming 
the greater part of leaves, roots, fruit pulp and the 
pith of stems. 

3 Taphonomy is the study of decaying or fossilising 
organisms, involving the processes prior to and after 
their deposition. 
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SECTION 2 


Food Plants 


3 Crop Diversity Through Time 


3.1. INTRODUCTION 


Elena Marinova 


Crop diversity is a key element for maintaining 
sustainable agriculture and reducing risk and 
uncertainty in crop production. It is also an import- 
ant factor for economic stability, as it provides the 
genetic source for better adaptation to changing 
environments, resistance to pathogens and crop 
improvement in general. Moreover, crop diversity 
has a fundamental role in providing a higher quality 
of life through variation in tastes, flavours, colours, 
and the size of certain plant products, all of which 
feed back into food diversity. Studies of the genetic 
diversity of crops point to the existence of a wide 
variety of factors affecting farmers’ strategies which, 
inturn, determine their choices. Factors influencing 
crop choice and diversity fall into the realm of 
different worlds: natural, social, cultural, economic 
and political, in which communities are embedded. 


Many studies have emphasised the role of environ- 
mental factors to explain crop diversity. Tempera- 
ture, rainfall, altitude, wind, soil types, hydrology, 
etc., are some of the basic constraints affecting land 
use, and therefore crop diversity. On the other hand, 
anthropological and sociological research focuses 
increasingly on human societies and their behaviour, 
elucidating a strong link between crop diversity and 
culture and society. Farmers’ decisions on what to 
grow have an impact on the variability of species 
and varieties grown at household level, and this 
was probably also the case in the past. However, 
households are part of much larger complex systems 


which in turn influence decisions. In this complex 
scenario, crop diversity appears as the outcome of 
the interaction and co-evolution between domestic 
species and human cultures over millennia. 


In the following chapter, the changes in crop 
diversity over the past 8,000 years will be illustrated 
with examples from Europe and America. Evidence 
for crop diversity in the past has been primarily 
collected from the archaeobotanical record in 
various regions. Seeds, fruits and other plant remains 
represent one of the main proofs of the crops used 
by past communities. The archaeobotanical material 
considered in this chapter consists mainly of plant 
macro-remains preserved in charred, mineralised 
or desiccated states. Of course, these remains 
do not represent the full range of crops used by 
past populations; instead, they only correspond 
to a small part of what was actually consumed. 
To a large extent, preservation and taphonomy - 
the ways in which plant and animal remains are 
deposited in the soil and the different ways in 
which they are preserved - play a key role in their 
conservation in the archaeological record (for more 
on these issues see Chapter 2). In any case, the 
most common and important useful plants appear 
to be represented in the archaeological layers and 
their presence is traceable, thus archaeobotanical 
data can be a valuable source for exploring crop 
diversity in the past. Yet, it should be stressed 
that the archaeobotanical methods dealing with 
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charred plant material have strong limitations for 
estimating crop diversity at landrace level. 


Only broader tendencies at higher taxonomic level 
(species, genus) can be observed on different spatial 
scales. In addition, the temporal scale at which we 
operate is large, ranging from several hundreds of 
years to millennia. 


This chapter focuses on crop diversity through 
time. The contributions show the different crop 
associations and combinations and highlight factors 
affecting such variability from the very beginning of 
agriculture on and focus on different parts of Europe 
and America. The chapter begins with an overview 
of past crop diversity in southeastern Europe 
(Bulgaria and northern Greece) for the period 
6500-1200 cal. BCE (see Chapter 3.2) by E. Marinova 
and S.M. Valamoti. The area under consideration 
is characterised by different environmental con- 
ditions (climate, geology, flora, fauna etc.) including 
examples from true Mediterranean settings to 
temperate and continental climates. But also the 
geographical position of the region, at a crossroads 
of cultural exchange of elements between Europe 
and the East, provides an excellent opportunity 
for tracing changes in crop diversity through time. 
Several common trends have been identified or re- 
confirmed, such as the predominance of the glume 
wheats, the important role of pulses, the clear 
visibility of flax and the introduction of various 
crops during the Bronze Age, probably through 
cultural contacts. At the same time, interesting 
patterns of crop diversity start to emerge which in 
the future will allow a broadening of the range of 
issues to be explored using archaeobotanical data. 
Some examples are the predominance of einkorn 
in certain parts of Bulgaria and northern Greece, 
the appearance of free-threshing wheats on the 
Black Sea coast of Bulgaria during the Chalcolithic, 
the presence of chickpea in the later phases of the 
Early Neolithic of southern Bulgaria, the absence 
of Celtic bean and millet in the Neolithic of both 
regions, and the total absence in the Bulgarian 
archaeobotanical record of a wide range of crops 
encountered in Greece during the Bronze Age, in 
particular oil, medicinal and hallucinogenic plants. 


Crop diversity in northern Italy, presented in 
Chapter 3.3, is discussed within the context of the 
Mediterranean and European cultural influences 
that shaped agriculture from the Neolithic to 


the Roman age. According to M. Rottoli, a key 
factor determining crop diversity is population 
movement, either as a result of invasions or of 
peaceful migrations like those related to the 
establishment of trading outposts or foundation of 
colonies. By exploring different contexts, studied 
through archaeobotanical analysis, such as the 
Neolithisation process, the interaction between 
colonies or military camps and the local population, 
or the spread of rye in northern Italy, the author 
shows the influence which people’s movements 
had on crop diversity at different times. Other 
scenarios in which crop diversity may have been 
affected are also considered, such as those related 
to institutional impositions or even those involving 
single individuals spreading crop varieties across 
particular territories. 


For southwestern central Europe (Chapter 3.4), S. 
Jacomet summarises the results of archaeobotanical 
research covering a period of more than of 7,500 
years. The author uses data from ca. 140 sites 
studied over thirty years illustrating the range of 
different plant species cultivated for food and other 
purposes since the Neolithic period and exploring 
the reasons for changes through time. Cultural 
factors appear as a driving force for changes in crop 
diversity. The existence of trade networks, in some 
cases over long distances, is one of the factors put 
forward by the author to explain the arrival of some 
crops and, in turn, the increase in crop diversity. 
Naked wheats, both tetraploids and hexaploids, as 
well as some weedy taxa and other species such as 
parsley, dill, celery, etc., seem to enter the Alpine 
zone between 4600 and 4000 BCE through networks 
already existing with other European regions. This 
would be the case of the millets during the Bronze 
Age, as well. However, environmental constraints 
are also considered for the spread of some species 
such as spelt, which according to Jacomet, may be 
related to soil impoverishment and climate. 


A less known region, southwestern Europe, is 
introduced in Chapter 3.5 by L. Pefia-Chocarro and 
L. Zapata. The authors explore early agriculture 
in the Iberian Peninsula for the period between 
5700-4000 cal. BCE. The region under consideration 
is a large territory characterised by a multiplicity 
of environmental settings to which farming 
had to adapt. Early Neolithic agriculture in the 
Iberian Peninsula was one of the most varied on 
the whole of the continent. L. Peña-Chocarro and 
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L. Zapata emphasise the multiple factors that 
could have influenced farmers’ decisions to grow 
specific crops giving rise to the various situations 
encountered in the archaeological record, which 
reflects the complexity of Neolithic farming com- 
munities. Amongst the factors considered for 
explaining patterns of crop diversity, crop ecological 
requirements could partially explain specific crop 
combinations. In addition, diversity may also aim at 
reducing risks of crop failure. However, the authors 
point out other factors guided mostly by human 
decisions related to social and cultural traditions, 
which could also have influenced diversity. 


From a later period and from another European 
region come the examples presented by C. Bakels 
in (Chapter 3.6).Crop choice and the underlying 
reasons for it in western central Europe from 500 
BCE to CE 900 are the focus of this contribution. 
Bakels looks at different factors determining crop 
diversity in the period considered. Soil types, such 
as sandy as opposed to loess, account for variability 
in crop species. In addition, the profound economic 
and social transformation which occurred during 
Roman times resulted in changes in production 
as specialisation was probably imposed by a new 
market economy. Availability of labour and cultural 
preferences are issues also investigated in this 
chapter. 


Moving forward in time, the contribution by the late 
F. Sigaut (Chapter 3.7) focuses on the major crops 
and agricultural developments in western Europe, 
highlighting the various changes that occurred in 
the Middle Ages and Early Modern times, both in 
crops and in technical aspects. The paper draws 
attention to crucial elements, like the appearance of 
iron, for the development of new agricultural tools 
and innovations, but also to those elements that 
persisted through millennia. Two main aspects are 
at the core of the paper: innovation in techniques 


and the appearance of new crops, which can help 
to better understand crop diversity and crop choice 
in the past. 


From Europe, discussion moves to America with a 
contribution by L. Scott-Cummings (see Chapter 
3.8) on crop diversity and choices in the prehistoric 
American southwest. The paper introduces a new 
data setto understand crop diversity: the analyses of 
coprolites which included pollen, plant macrofossils 
and phytoliths. Coprolites provide evidence of the 
rich and nutritive diet of Puebloan people, which 
included both cultivated and wild plants. The 
analyses also demonstrate some improvements in 
food preparation which enhanced food taste. The 
chapter brings in a new region and new techniques 
which enable us to make progress in the study of 
crop diversity. 


M. Bruno presents an excellent example of crop 
diversity in her contribution (Chapter 3.9). The 
region under consideration is the basin of Lake 
Titicaca during the period between 1500 BCE-1000 
CE. Through the archaeobotanical study of three 
different sites, M. Bruno deals with the various 
factors affecting crop diversity which came to light 
after a process of interaction between environment, 
culture, politics and production that started during 
the Formative Period. 


As these papers all show, crop diversity should be 
understood as part of the dynamic processes that 
characterise the interaction between humans and 
their natural, social and cultural environments. 
The aim of the chapter, whilst contributing to the 
better understanding of the mechanisms involved in 
crop diversity, has a specific focus in looking at the 
processes through time. The various contributions 
illustrate the way different past cultures have dealt 
with crop diversity according to the changes in their 
natural and social environments. 


3.2. CROP DIVERSITY AND CHOICE IN PREHISTORIC 
SOUTHEASTERN EUROPE: CULTURAL AND ENVIRON- 
MENTAL FACTORS SHAPING THE ARCHAEOBOTANICAL 
RECORD OF NORTHERN GREECE AND BULGARIA 


Elena Marinova and Soultana-Maria Valamoti 


Introduction 


Southeastern Europe, due to its geographical 
location, is at the crossroads where cultural elements 
from Europe and the East interact. The area is 
also characterised by quite diverse environmental 
conditions (climate, geology, flora, fauna, etc.) 
encompassing climate regimes as diverse as the 
true Mediterranean to temperate and continental 
climatic conditions and transitional ones between 
those three. Moreover, various geographical barriers 
such as numerous mountain ranges add further to 
the environmental diversity of the area (Fig. 3.1), 
and also influence communication routes between 
different cultural groups. In this paper, we will 
discuss crop diversity in a time period ranging 
from the earliest Neolithic in the area to the Final 
Bronze Age, i.e. approximately between 7000-1000 
BCE in this region, and attempt to investigate the 
factors shaping it. 


Chronological Frameworks 


The approximate chronological correlation between 
the regions considered is given in Fig. 3.2. The 
terminology used to refer to time periods is the 
one used for each country, not a unified one, thus 
dates and immediate comparison are given. The 
beginning of the Neolithic in Greece is placed 
in the middle of the seventh millennium BCE 
(though earlier dates are available for some sites, 
Perlés 2001) and ends in the middle of the fourth 


millennium BCE (ca. 3500-3200 BCE). The period 
between 4500-3500 BCE is also known as the Final 
Neolithic (Andreou et al. 1996; Papathanasopoulos 
2001). The Bronze Age covers the time span be- 
tween 3500-1100 BCE. 


In Bulgaria, the Neolithic Period starts at the end 
of the seventh millennium BCE and continues 
until 4900 BCE, followed by the Chalcolithic period 
(4900-3800 BCE). The latter corresponds roughly to 
the last phases of the Late and the Final Neolithic in 
Greece (Fig. 3.2). The Bronze Age follows, covering 
the time span from approximately 3000-1200 BCE. 


Natural Conditions 

The modern climate in northern Greece has a 
gradient from a Mediterranean climate along the 
coast of the Aegean to a more continental climatic 
regime further inland. In the territory of southern 
Bulgaria today, the climate is sub-Mediterranean, 
sub-continental to continental from south to north. 
The mean annual temperatures run from 16°C to 
10°C from the south to the north of the study area. 
The precipitation regimes in the south have two 
maxima (April and November) and average annual 
precipitation of 550-700 mm. In the northern part 
of the region, they have one maximum in June and 
an annual precipitation of 450-580 mm. This affects 
vegetation which ranges from Mediterranean 
maquis to a mixed deciduous oak woodland (see 
Bohn et al. 2003). 
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Fig. 3.1. Map of the study area. Sites mentioned in the text: 1) Kovacevo; 2) Tell Kapitan Dimitrievo; 3) Galabnik; 4) Balgarchevo; 5) Tell 
Karanovo; 6) Drenkovo; 7) Dabene Sarovka; 8) Provadia; 9) Sava; 10) Durankulak; 11) Burgaska Mogila; 12) Varna Chalcolithic necropolis; 
13) Kamenska Chuka; 14) Nebet Tepe; 15) Adata; 16) Okrazhna Bolnitsa; 17) Goljama Detelina; 18) Kush Kaja; 19) Mandalon; 20) Apsalos; 
21) Archontikon; 22) Angelochorion; 23) Servia; 24) Kastanas; 25) Assiros Toumba; 26) Sitagroi; 27) Makri; 28) Mirtos; 29) Makrygialos; 
30) Otzaki; 31) Toumba Thessalonikis; 32) Arkadikos; 33) Knossos; 34) Dikili Tash; 35) Skala Sotiros; 36) Kremasti Koilada. Map: R. Lugon, 


J.-C. Loubier and A. Chevalier. 
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Fig. 3.2. Chronological framework of the considered regions - the 
main periods and their duration. 


In order to avoid repetition, the evidence for past 
environmental conditions, climate and vegetation 
change will be given in the last section of the 
paper dealing with the interaction between human 
societies and their natural environment. The 
study area with the regions under consideration is 
represented in Fig. 3.1. 


Crop Diversity and its Diachronic 
Development 


In order to discuss crop diversity, it is necessary to 
set out the criteria used to identify a species present 
ata site as a crop used by its inhabitants. Obviously 
species present in pure, dense rich concentrations 
provide the main criterion for identifying these 
Crops, yet, in certain cases, the frequent occurrence 
of certain species, albeit in small numbers, is also 
discussed. As we will be comparing different regions 
of southeastern Europe, it is also important to 
mention that not all periods or areas are equally well 
represented by archaeobotanical remains, thus some 
of our observations may be altered in the future. 
For example, although approximately 79 sites from 
Greece are represented by archaeobotanical remains 
(e.g. Hansen 2000; Megaloudi 2006), those with many 
samples, retrieved by flotation and fully published, 
come mainly from northern Greece (Valamoti 2009). 
For Bulgaria, the main amount of systematically 
studied sites (many samples retrieved with flotation) 
belongs to its southern part (to the south from the 
Stara Planina Mountains) (Marinova 2006; Popova 
2009) - thus far, over 30 sites out of a total of 80 sites 
with archaeobotanical information are available, 
covering the period under consideration. For the 
northern part, systematic studies are available from 
nine sites out of a total of 21 with archaeobotanical 
evidence published, all of them situated in the 
north-central and northeastern part of Bulgaria, 
with the exception of one Neolithic site (Marinova 
2009) from the northwest. For the adjacent areas 
of southeastern Europe, we mainly rely on the data 
published by Borojevié (2006), Monah and Monah 
(2008) and Fischer and Rósch (2004). 


Cereals and Pulses 


From the beginning of the Neolithic, cereals 
and pulses characterise the archaeobotanical 
assemblages in Greece and Bulgaria. The so-called 
Neolithic Near Eastern 'crop package' (according to 
Zohary 1996) consists of emmer (Triticum dicoccum 
Schübl.), einkorn (Triticum monococcum L.), hulled 
barley (Hordeum vulgare L.), lentil (Lens culinaris 
Medik.), pea (Pisum sativum L.), bitter vetch (Vicia 
ervilia (L.) Willd.), chick pea (Cicer arietinum L.) and 
flax (Linum usitatissimum L.). In Greece, the Early 
Neolithic crop species encountered are einkorn, 
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emmer, free-threshing wheat, two-row hulled 
and naked barley, and hulled six-row barley, 
lentils, bitter vetch, pea, grass pea, and chickpea 
(represented by a few seeds only) (Valamoti and 
Kotsakis 2007). Grass pea (Lathyrus sativus L.), does 
not belong to the package, but according to Zohary 
et al. (2012) probably was included relatively early 
in it, as charred concentrations of it occurred in 
the pre-pottery Neolithic of southeastern Anatolia 
(Gritille) - pointing at least to its use if not 
explicitly domestication (Zohary et al. 2012). The 
main finds of pure dense concentrations of seeds 
of grass pea occur in several Neolithic sites in the 
archaeobotanical record of southeastern Europe. 
Thus, it is possible that the geographical area under 
consideration, due to its rich floral diversity, might 
have contributed plant species in the Near Eastern 
‘crop package’. In the southern part of Greece, some 
of the wild progenitors of the first cultivated plants 
(barley and lentils) were available during Mesolithic 
times, so the inhabitants were already familiar with 
harvesting wild plants and perhaps cultivating them 
(Valamoti and Kostakis 2007). Although one could 
question the concept of a clearly formed package 
for some early Neolithic sites in Greece, further to 
the north, at the Bulgarian Neolithic sites it seems 
that for the Neolithic, archaeobotanical assemblages 
correspond to the Near Eastern crop assemblage 
(with the addition of grass pea), especially in view 
of the increasingly up-to-date archaeobotanical 
information (Marinova 2006). In neighbouring 
regions like Serbia, Romania and eastern Hungary, 
belonging to related Neolithic cultures, this is visible 
in the archaeobotanical assemblages from the Early 
Neolithic, as well (Colledge and Conolly 2007a). 
There is also some reduction of the crops used, such 
as the absence of barley, free-threshing wheat and 
several leguminous crops at the earliest Neolithic 
sites in western Hungary, Austria and Germany (see 
Kreuz et al. 2005; Coward et al. 2008; Bogaard et al. 
2008). This reduction in crop diversity observed for 
the Neolithic, with a gradient from the south to the 
north, is intriguing indeed and an interaction of 
cultural and environmental factors may have led 
to this pattern. 


The cereal crops in the study area were dominated 
by the hulled wheats. The evidence from northern 
Greece from sites dated to the sixth and fifth 
millennia BCE (Late and Final Neolithic levels) 
indicates that einkorn is dominant at most sites 
in the area. A similar predominance of einkorn is 


observed at certain sites at least during the Bronze 
Age (e.g. Assiros, Kastanas, Archondiko: Jones et al. 
1986; Kroll 1983; Valamoti et al. 2008; Valamoti 2009). 
Concerning the contemporary sites in Bulgaria, a 
similar picture is observed. During the Bulgarian 
Early Chalcolithic (4900-4500 cal. BCE), dominance 
of emmer is visible in the archaeobotanical record 
from a few sites in southern Bulgaria (Marinova et 
al. 2002; Marinova 2006), but at the majority of sites 
from this period, einkorn is the most important 
cereal crop. This is also true for the Late Chalcolithic 
(4500-3900 cal. BCE). For the Early Bronze Age 
(ca. 3500 cal. BCE) of Bulgaria, the tendency of 
domination of einkorn is visible in many sites, 
together with quite high quantities of hulled barley, 
as well (Hajnalová 1980; Popova 1995; Marinova 
2003; Marinova 2004). In the earliest stages of the 
Neolithic of Bulgaria, the cereal crops were also 
dominated by einkorn and in certain areas this 
continues throughout the whole prehistoric period. 
In the Thracian plain, it seems that at least during 
the second part of the Early Neolithic (5700-5400 
BCE) and, during the Bulgarian Late Neolithic 
(5400-4900 cal. BCE), the dominant crop in most 
sites was emmer. 


Until recently, einkorn and emmer were considered 
to be the only wheats used in the prehistoric period, 
but it gradually became evident that another wheat 
type was also present: the ‘new glume wheat-type’ 
(Fig. 3.3), resembling Triticum timopheevi Zhuk., as 
defined by Jones et al. (2000). The finds of this wheat 
first described in several sites from the Neolithic and 
Bronze Age of Greece provide an example of early 
crop diversity, unrecognised before this. Nearly all 
Neolithic sites investigated archaeobotanically in 
northern Greece have yielded chaff concentrations 
of the new glume wheat type such as Kremasti 
Koiladas, Mandalo, Apsalos, Makriyalos, Makri, 
Arkadikos (Jones et al. 2000; Valamoti 2004; Valamoti 
2006; Karathanou and Valamoti, 2011). In the 
Bulgarian Early Neolithic, the recent studies of 
storages from Tell Kapitan Dimitrievo, ca. 5700 
cal. BCE (Marinova 2011), revealed that about one 
third of all (over 120 items) of the glume bases 
of hulled wheat found have the morphological 
features of the ‘new wheat-type’. Another example 
from the early Chalcolithic Tell Provadia (4700 cal. 
BCE) showed that in a storage site dominated by 
einkorn about 14% of the glume bases found have 
the morphological characteristics of the ‘new 
wheat type’. There is also strong evidence that the 
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Fig. 3.3. New glume wheat type, spikelet fork, from Apsalos, 
Greece; after Valamoti 2006. 


materials, once published as Triticum spelta L., from 
the Early Bronze Age of Dabene Sarovka (Marinova 
2003) could be of the new wheat type. 


Further examples for this T. timopheevi-like hulled 
wheat in the adjacent areas represent the finds 
from the Chalcolithic (ca. 4700-4500 cal. BCE) in 
southwestern Romania (Fischer and Rösch 2004) 
or Neolithic of eastern Hungary (Bogaard et al. 
2008). This evidence indicates that probably with 
increasing ‘up-to-date’ studies in the region, the 
picture of the importance of the ‘new’ wheat-type 
(also ‘new glume wheat’) will become clearer and 
points toward wider spread of this crop in the 
study area. 


Another hulled wheat which is of certain importance 
in the study area is spelt (Triticum spelta). Evidence 
for its presence as a crop comes from Archondiko 
and is dated to the end of the third millennium 
BCE, yet it is a grain concentration (Valamoti et al. 
2008) and doubts on the reliability of identification 
of spelt based on grain have been raised. Sporadic 


spelt glume bases come from Bronze Age Kastanas 
(Kroll 1983), while it is certainly identified as a 
stored crop at Assiros (Jones et al. 1986). Sporadic 
finds of spelt have also been published from Bronze 
Age sites (2500-1200 cal. BCE) in the Thracian plain 
(Popova 1995). It should be stressed that several 
identifications, published as Triticum cf. spelta, 
from earlier Bulgarian prehistory (Late Neolithic 
to Chalcolithic) could probably belong to the ‘new’ 
wheat-type. Such identification issues make any 
discussion of spelt in the context of prehistoric 
southeastern Europe premature and problematic 
at present. The identification issues will be not 
considered further as they are not the focus of the 
current paper. 


Evidence for the presence of free-threshing wheat 
(tetra- or hexaploid) in the study region is available 
from the earliest stages of the prehistoric period on 
(Hopf 1978; Marinova 2007; Evans 1964, Valamoti 
2009). 


The relatively scarce evidence for naked wheat from 
the Neolithic to the Bronze Age in the area under 
consideration is based in many cases on cereal grains 
with the corresponding morphological features. In 
very few cases the more diagnostic rachis fragments 
of the ears were also found. Free-threshing wheats 
in Neolithic Greece, although occasionally present, 
mainly as a few rachis internodes (e.g. at Late 
Neolithic Makri), are very scarce indeed with the 
exception of the Early Neolithic find from Knossos 
consisting of a rich grain concentration (Evans 
1964). It is during the Bronze Age that they are 
more prominent in the archaeobotanical record 
of Greece at sites such as Archondiko (end of 
third millennium BCE) and Assiros (end of second 
millennium BCE) (Valamoti et al. 2008; Jones et al. 
1986). In contrast, these wheats are encountered 
in rich charred concentrations at sites earlier 
than those of northern Greece: from the Bulgarian 
Middle/Late Chalcolithic storage finds are known, 
so the period between 4500-3900 cal. BCE is one 
of the peaks of its importance, especially for the 
Black Sea coastal area and eastern Thracian plain. A 
similar tendency is also observed in the Chalcolithic 
period of western and eastern Romania and well- 
illustrated at several sites (Fischer and Rösch 2004; 
Monah 2007; Monah and Monah 2008). During the 
Early Bronze Age, the free-threshing wheats seem 
to disappear from the archaeobotanical record 
of Bulgaria, to reappear again only from the first 
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millennium BCE onwards at several sites in Bulgaria. 
Thus, the situation between Greece and Bulgaria 
is different concerning the use and importance of 
free-threshing wheats. Their predominance in the 
eastern part of Bulgariaamongsites belongingtothe 
Varna culture, well known for rather early gold finds, 
might suggest that this is related to very culture- 
specific influences, connections and exchange of 
technological knowledge affecting these crops. 


Besides wheat, another cereal crop of importance 
that played a role in crop diversity during the 
period considered was barley (Hordeum vulgare). In 
Greece, both naked and hulled, two-row and six- 
row barley have been identified among Neolithic 
contexts (Hansen 2000; Megaloudi 2006; Valamoti 
2004). Several varieties of it were also recorded for 
Bulgaria: it seems that in the Early Neolithic the 
hulled forms are more important and later, during 
the late Neolithic and Chalcolithic (5500-3500 cal. 
BCE), the naked form gains importance. During the 
Bronze Age in the study area, barley - especially 
its hulled form - is more frequently encountered. 


Millet (Panicum miliaceum L.) is a cereal crop which 
played a certain and probably quite important role 
in the study area, but only from the Late Bronze Age 
onwards both in Greece and Bulgaria. Rich finds of 
millet have been recovered at LBA Assiros (Jones et al. 
1986), Kastanas, (Kroll 1983), Angelochori (Valamoti 
2010) and five LBA sites in southern Bulgaria: 
Kamenska Chuka, Nebet Tepe, Adata, Okrazna 
Bolnitza, Goljama Detelina (see Popova 2009; 2010). 
Early Neolithic finds of millet from Greece are most 
likely intrusive with the exception of the only millet 
concentration from Olynthus, possibly dated to the 
end of the Neolithic period (Mylonas 1929, Valamoti 
2007). Single finds for the Neolithic are known from 
two sites (Drenkovo and Kapitan Dimitrievo) in 
Bulgaria (Kreuz et al. 2005, Marinova, forthcoming), 
but we cannot exclude the possibility that some of 
them may be of intrusive character, considering 
both that they consist of single grains and the 
evidence for the plant’s origin (Hunt et al. 2008). 
Late Chalcolithic finds of millet from the Black Sea 
coast of Bulgaria - Durankulak (Marinova 2006) and 
Provadia (Marinova 2008) - could represent some of 
the routes of migration of this crop from the steppe 
area situated north of the Black Sea. 


The leguminous crops or pulses are a very important 
group of cultivated plants grown in the area, most 


abundant and numerous of which were lentils 
(Lens culinaris), pea (Pisum sativum), grass pea 
(Lathyrus sativus/cicera) and bitter vetch (Vicia ervilia) 
throughout the Neolithic and the Bronze Age. Celtic 
bean, however, is only found at Greek Bronze Age 
sites (e.g. Mandalo, Skala Sotiros, Angelochori) and 
not in Bulgaria. During the prehistoric period, they 
played an important role throughout southeastern 
Europe (e.g. Sarpaki 1992; Halstead 1981), but also in 
Bulgaria and at least Romania and Serbia (see data 
summary in Kreuz et al. 2005; Fischer and Rösch 
2004; Borojevié 2006). 


The grass pea - already mentioned in the intro- 
duction and considered to be a southeastern 
European addition to the founder crop assemblage - 
is of special interest (Kislev 1989). Furthermore, for 
the whole period under consideration (6100-1200 
cal. BCE) in the study area, this crop is present in 
continuous evidence of storage finds indicating 
its cultivation not only during the Neolithisation 
processes, but throughout the prehistoric period. 
This evidence also shows its importance for ancient 
subsistence in the region. A certain increase in 
pulse crop diversity in the northern part of the 
area under consideration is represented in the 
finds of chick pea (Cicer arietinum). They appear 
during the final stages of the Bulgarian Early 
Neolithic (5700-5500 cal. BCE) at sites in southern 
Bulgaria (Marinova and Popova 2008). The finds of 
chick pea come from four sites with a ubiquity of 
ca. 25% of the studied samples from three of the 
sites and a find of a concentration of chick pea in a 
vessel containing over 300 seeds. From Greece and 
particularly Thessaly, only one early Neolithic find 
is known from Otzaki, approximately 6000 cal. BCE 
(Kroll 1981), otherwise it is absent (Valamoti 2009). 
These finds cover a period slightly preceding the 
Bulgarian early Neolithic finds of C. arietinum. Until 
now, there has been no evidence for C. arietinum 
from the Neolithic of neighbouring areas further to 
the northwest, in Serbia and Romania (around 5800- 
5600 cal. BCE). This could be connected with the 
state of knowledge and may not necessarily mean 
that chick pea was absent there. This hypothesis can 
also be supported by the finds of chick pea in the 
layers of two of the sites (Galabnik and Balgarchevo), 
which are strongly related to the Neolithic cultures 
of Serbia and adjacent territories to the west 
(Marinova and Popova 2008). Yet, its absence from 
northern Greece is unlikely to be due to lack of 
adequate data. Therefore, a probable option is 
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that the finds from the Bulgarian early Neolithic 
correspond to direct contacts with Anatolia, which 
took place through the eastern part of the study 
area and not necessarily through Thessaly. Given 
the scarce evidence available from eastern Thrace, 
further studies are needed to confirm or reject this 
suggestion. 


Crops other than Cereals and Pulses 


Flax (Linum usitatissimum) is found in rich concen- 
trations from the first half of the fifth millennium 
BCE in Greece onwards at sites such as Makriyalos 
(Fig. 3.4), Arkadikos (Valamoti 2004) and Dikili Tash 
(Valamoti 2011). For Bulgaria, several finds of flax 
seed concentrations were published for two Early 
Neolithic, one Chalcolithic and one Bronze Age site. 
Textile remains, consisting of flax fibres conserved 
in the copper patina of a grave inventory from the 
Varna Chalcolithic necropolis (ca. 4200 cal. BCE), 
indicate the use of a fibre-producing variety of flax 
(Fig. 3.5). From the Late Bronze Age ofthe site Kush 
Kaja in southwestern Bulgaria, charred food remains 
from a vessel also provide evidence for the use of 
flax as food (Marinova in Popov and Ilev 2007). 


Fig. 3.4. Seeds from flax from Makriyalos, Greece Late Neolithic. 


For the Bronze Age in the third millennium, the 
oil-rich seeds of Lallemantia sp. Fisch. and C.A. Mey 
have been identified in rich pure concentrations 
at Mandalo and Archondiko and later from a 
fourteenth-century BC destruction layer at Assiros 
(Jones and Valamoti 2005). As this plant is not native 
to Europe, it is suggested that it arrived either as 
imported seed or as an introduced crop from the 
east through cultural contacts (Jones and Valamoti 
2005; Valamoti and Jones 2010) 


The occurrence of the crop in the territory of 
Bulgaria is still less explored duetotherather recent 
identification of the plant in the archaeobotanical 
record. Revisions of earlier finds and future studies 
will give amore detailed picture and most probably 
extend the oil crop diversity with this plant. Fig. 3.6 
provides an example from an earlier, not recognised 
(Marinova 2003) Bulgarian find of Lallemantia at the 
site Dabene-Sarovka EBA II (2700-2500 cal. BCE). The 
seed shown in Fig. 3.6 comes from a concentration 
of over 80 charred seeds from the storage area of a 
house. Other crops yielding seeds rich in oil have 
been identified from Bronze Age contexts in Greece, 
but not in Bulgaria. These crops are Brassica sp. L., 
Papaver somniferum L. ssp. somniferum, and Camelina 
sp. Crantz., suggesting a rather wide variety of 


Fig. 3.5. Textile and fibre of flax from patina on copper object 
from the Chalcolithic necropole, Varna, Bulgaria. 
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Fig. 3.6. Lallemantia sp. from Early Bronze Age Il storage at the 
site Dabene-Sarovka, Bulgaria. 


crops potentially used for oil in the Bronze Age of 
northern Greece (Jones and Valamoti 2005; Andreou 
et al. 2013). 


The Bronze Age occurrence of safflower (Carthamus 
tinctorius L.) in several parts ofthe study area suggests 
far-reaching contacts and exchange routes between 
the region and the Near East, and that this plant was 
introduced into areas such as Hungary (Gyulai 1993), 
Serbia (Kroll 1990), Greece (Becker and Kroll 2008) 
and Bulgaria (Marinova and Riehl 2009). The earliest 
safflower finds (comprising a concentration of 
fragmented and ca. 28 whole charred fruits) originate 
from the last third of the early Bronze Age in the 
eastern part of the Thracian plain, at Tell Karanovo 
at about 2800-2600 cal. BCE (Górsdorf and Bojadziev 
1996). More convincing evidence for its cultivation 
is furnished by the finds from Hungary representing 
a concentration of ca. 1245 safflower fruits. In 
the agronomic literature, the Aegean region and 
eastern Europe are usually not included in the area 
of its ancient cultivation (Hannelt 1961). Carthamus 
tinctorius is considered among the plants mentioned 
in Linear B texts from Crete (Sarpaki 2001), yet the 
attribution of specific plants to different Linear B 
words can be problematic, while archaeobotanical 
finds (lacking at the moment from the area) would 
be a much more reliable line of evidence to use 
for the identification of the areas to which ancient 
cultivation of safflower extended. 


During the period considered after 5500 cal. BCE in 
the study area, some hints for the use of coriander 
(Coriandrum sativum) are available. It was recorded 


with just a few fruits for the Late Neolithic of 
Bulgaria (ca. 5500-4900 cal. BCE) in one site in the 
Thracian Plain (Tell Kapitan Dimitrievo, Marinova 
2006) and the Late Neolithic of Greece (ca. 5200 
cal. BCE) in northern Greece at Servia (Hubbard 
and Housley 2002), yet the Greek finds could 
be intrusive from later Bronze Age levels. More 
reliable evidence of coriander is identified as a crop 
at Sitagroi and is dated to the Early Bronze Age 
where it is present in significant numbers (Renfrew 
2003). Coriander is available in Chalcolithic layers 
from eastern Romania. There, the oldest finds are 
from the Early Chalcolithic (4800-4500 cal. BCE) 
consisting of a few seeds, but the most spectacular 
is the evidence of coriander storage from the 
Late Chalcolithic period (ca. 4200-4000 cal. BCE) 
found in a vessel (Monah and Monah 2008), which 
clearly suggests cultivation of the plant. Coriander 
is a plant which has its natural distribution in the 
eastern Mediterranean area. In the northern parts 
of southeastern Europe except the most southerly 
area of modern-day Bulgaria, coriander is spread 
only in secondary plant societies developed under 
anthropogenic influence. Soon after this influence 
had stopped, its wild form disappears from nature. 
This means that this plant thrives in those parts 
of the study area located at some distance from 
the Mediterranean only through human impact. 
Coriander was therefore introduced in these areas 
during the Late Neolithic and Chalcolithic. 


As regards fruit species, the grape and the olive have 
been closely linked with prehistoric communities 
of Greece. The grapevine is present throughout the 
Neolithic in Greece and there are clear indications 
that it was used for juice extraction as early as the 
end ofthe fifth millennium at Dikili Tash (Valamoti et 
al. 2007) and later in other parts of Greece, northern 
and southern (Valamoti 2009). The issue of whether 
itwas cultivated or not remains unresolved, although 
measurements from Bronze Age sites suggest that 
morphologically domesticated pips were present, 
thus cultivation seems a strong possibility. The 
olive is closely associated with the south of Greece 
and from the fourth millennium onwards, there are 
indications for its use, yet problems related to the 
archaeobotanical distinction between the wild and 
the domesticated forms render the identification 
of cultivation through the archaeobotanical record 
problematic (Valamoti 2009). The climate of 
northern Greece is marginal for the cultivation of 
the olive, thus it is no surprise that no olive remains 
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have been encountered among Neolithic and 
Bronze Age assemblages from the region (Valamoti 
2009). Likewise, further to the north outside the 
Mediterranean in the territory of Bulgaria, no olives 
can thrive. Concerning the grape, the finds of single 
pips indicate most probably that no cultivation 
took place during the period considered. For more 
information on arboriculture see Chapter 4. 


Our preceding discussion has shown that during 
the Neolithic and the Bronze Age in southeastern 
Europe, the glume wheats were the staple crops 
consumed by its ancient population. In Greece, 
einkorn, emmer and the new glume wheat-type 
were grown as separate crops, though the possibility 
of their having been cultivated as a maslin (as 
mixed crops) remains plausible (Valamoti 2004; 
2009). In Bulgaria during the Early Neolithic, 
predominantly mixed crops of emmer and einkorn 
(in storages) occur. The finds of separated crops are 
rather rare, but this changes during the following 
periods (Chalcolithic and Bronze). The general 
picture reflecting the Early Neolithic crops used in 
Bulgaria are rather similar to that already outlined 
for Greece. In both countries, a wide range of pulses 
was consumed and they seem to have constituted 
important crops. This crop variety is widened 
further by other cultivated plants, like flax, and 
plants harvested from the wild (not discussed here). 
During the Bronze Age, many more crops were 
introduced into Greece (Valamoti 2007; 2009), in 
particular during the Late Bronze Age, such as Celtic 
bean, millet, opium poppy, Brassica sp., Lallemantia 
sp. The Bronze Age is also a period when new crops 
were introduced to Bulgaria, but with a slightly 
different spectrum than in Greece: also including 
Lallemantia sp., and millet, as well as safflower. 
Yet, despite similarities in the general trends, it is 
becoming apparent that we are not dealing with 
a uniform crop pattern throughout southeastern 
Europe, Greece and Bulgaria in particular, but with 
certain regional differences such as the absence of 
chickpea from Greece, the absence of Celtic bean 
and of a wide range of plants such as opium poppy, 
Brassica and Camelina from Bulgaria during the 
Bronze Age, as well as the very limited presence of 
the grapevine and a total absence of the olive. On 
the other hand, a much more prominent presence 
of free-threshing wheat is observed in Bulgaria. 
Overall, crop diversity appears to be greater in 
the southern parts of southeastern Europe, as the 
archaeobotanical evidence from Greece indicates. 


Temporal Changes of Crop Diversity: 
Interaction Between Social Changes 
and Natural Environment 


As already stated in the introduction, geographical 
linkages and barriers are generally of importance 
for crop diversity. The archaeobotanical methods 
dealing with charred plant material still have 
strong limitations for estimating crop diversity 
on the level of landraces and local varieties, so 
what can be observed are mainly the broader 
tendencies connected with the changes in crop 
diversity over larger time scales such as several 
hundred years to a millennium. Considering the 
environmental constraints in the study area, it is 
especially the geographical barriers and natural 
connection between the regions which could have 
played an important role for variations in crop 
diversity. For example, for the Bulgarian Neolithic, 
a clear east-west division can be observed in the 
archaeobotanical record, which fits well with the 
different relief of the two parts - the west rather 
mountainous and the east dominated by lowlands. 
Another important geographical barrier is the Stara 
Planina mountain range, responsible for a north- 
south division, but due to the lack of evidence from 
the areas on the north of the mountain range up to 
the Danube, no reliable conclusions can be drawn at 
present. For Greece a north-south differentiation in 
the animal and plant economy of the past has been 
observed (see Halstead 1994). 


Climate can of course have a significant impact on 
crop choice and certain crops are more tolerant 
of certain growth conditions, e.g. drought, heavy 
rainfall, etc. Besides this, climatic conditions, 
although similar in a broad area, may affect smaller 
regional units differently due to their relief, 
aspect, soil conditions etc. Recent studies have 
linked climatic influences on the plant economy 
in the past through a combined examination of the 
archaeobotanical record and climatic indicators 
such as ratios of stable carbon isotopes (0'*C) 
indicating drought stress (Riehl 2008; 2009; Araus 
et al. 2007). It is believed that during periods 
characterised by aridity, the archaeobotanical 
record would show reduced crop variability and 
the appearance of drought-resistant crops (e.g. 
safflower, Carthamus tinctorius; Marinova and Riehl 
2009). For the area under consideration, where no 
clearly pronounced drought events are recorded 
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yet for the period (6000-1000 BP) and annual 
precipitation is never under 400 mm, most probably 
other factors such as seasonality changes, early 
frost and heavy rains during the growing season, 
would have influenced crop choice. The diversity 
observed in our study area would have acted as a 
buffer against such seasonal climatic fluctuations 
(cf. Halstead 1989; 1990; 1994). A pronounced 
influence of climatic change would be difficult to 
trace, as the reconstructed Holocene precipitation 
and temperature for the region never reached 
extreme variability (e.g. Davis et al. 2003). However, 
the same study indicated changes in seasonality 
in the period around 8000 BP expressed in cooler, 
wetter summers and milder winters compared to 
today’s situation in southeastern Europe and this 
could have influenced crop diversity during the 
beginnings of the Neolithic there. 


For northern Greece, there are indications for 
climatic fluctuations in precipitation during the 
Neolithic (Bottema 1990) and for changes in precipi- 
tation regimes during the Bronze Age; yet no 
systematic integration of various lines of evidence 
of environmental conditions has been attempted for 
the Neolithic and the Bronze Age for the whole of 
northern Greece. For Bulgaria, the palaeoecological 
records coming mainly from the mountain areas 
(see Tonkov and Marinova 2005; Stancheva and 
Temniskova 2004; Lazarova 2003; Filipovitch et al. 
1998) show a certain climatic deterioration (cooling 
or reduced water availability) during the period 
4300-3600 cal. BCE roughly contemporary with 
the transition between the Chalcolithic and Bronze 
Age. Furthermore, during the Late Bronze Age at 
several sites in Bulgaria, increasing humidity or 
water availability was recorded (for discussions, see 
Marinova and Atanassova 2006). Our examination of 
the crop repertoire of southeastern Europe does not 
demonstrate significant changes in the staples used 
in the Neolithic and Bronze Age in the region, i.e. the 
glume wheats dominate throughout, together with 
pulses. At present, our evidence is of rather unequal 
quality and therefore any correlation between 
climatic changes and crop diversity changes is still 
likely to be problematic. 


Apart from environmental factors, increasing evid- 
ence is available for the role of cultural factors in 
shaping crop diversity. This could be illustrated 
by different crops, for example the chickpea 
mentioned above, Lallemantia, safflower or millet. 


An interesting example in this connection is 
chick pea (Cicer arietinum). This crop occurs in the 
archaeobotanical record in the area of consideration 
during two rather short phases. Its appearance is 
most probably connected with cultural processes 
that took place during the period of ca. 5700-5500 
BCE, in which repeated contacts with Anatolia 
have been observed in the archaeological record. 
Therefore, the most probable option is that the 
finds from the Bulgarian early Neolithic correspond 
to direct contacts with Anatolia. One hint for this 
could be that the earliest radiocarbon date for 
the Bulgarian chick pea finds comes from the site 
of Kapitan Dimitrievo. Also, the evidence based 
on pottery of contacts with Anatolia and Thrace 
established at Kovacevo Ic and Id (Lichardus-Itten 
et al. 2006) could argue for this hypothesis. 


Lallemantia, as well as a whole range of Bronze Age 
crops, is indicative of cultural contacts leading to 
the introduction of new crops to a region. Long- 
distance contacts with communities to the east 
have been suggested, for example for Lallemantia 
(Jones and Valamoti 2005), safflower (Marinova 
and Riehl 2009) and to the north for opium poppy, 
spelt wheat and millet (Valamoti 2007; Valamoti 
2009). The nature of these contacts, however, is 
rather difficult to grasp and the presence of these 
introduced species does not necessarily imply direct 
acquisition from the area of origin. 


It is also interesting to mention the period of the 
Bulgarian Middle/Late Chalcolithic period (ca. 
4500-3900 cal. BCE), when the palaeoeconomical 
significance of free-threshing wheats increases on 
the Black Sea coast, as reflected by storage finds. 
Roughly contemporary to these finds (ca. 4800-3700 
cal. BCE), we also perceive in other regions of Europe 
an increasing importance and cultivation of free- 
threshing wheat, as in the lake shore sites in the 
Alps and adjacent areas (see Jacomet 2007a; Maier 
1996), the Mediterranean Neolithic at the Iberian 
Peninsula (Buxo 2007) and Middle/Late Neolithic of 
Italy (see Rottoli and Castiglioni 2009 and literature 
cited there). Concerning the far-reaching trade 
routes of spondylus and obsidian during the period, 
between at least the Alpine area, north Italy and 
the Black Sea coast (Séfériadés 1995; Kotsakis 1996; 
Miiller 1997), the occurrence of free-threshing 
wheat could also be interpreted as triggered by 
cultural changes and interactions. 
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Conclusions 


Our paper has outlined a general pattern regarding 
crops and their diversity in northern Greece and 
Bulgaria, and set out our observations in relation, 
where possible, to other areas of the Balkans. 
Although at present our body of data is not uniformly 
rich and reliable for comparisons between different 
periods within the Neolithic and the Bronze Age to 
be made, it has been possible to draw a rough picture 
of crops for these two broad periods and to compare 
the archaeobotanical evidence between certain 
parts of southeastern Europe. Thus, several common 
trends have been identified or re-confirmed, such 
as the predominance of the glume wheats, the 
important role of pulses, the clear visibility of flax 
and the introduction of various crops during the 
Bronze Age, probably through cultural contacts. 
At the same time, several interesting differences 
are beginning to emerge and in the future would 
be worth exploring further on the basis of more 
archaeobotanical data: the predominance of einkorn 
in certain parts of Bulgaria and in many sites of 
northern Greece, the appearance of free-threshing 


wheat as a crop on the Black Sea coast of Bulgaria 
during the Chalcolithic, the presence of chickpea in 
the later phases of the Early Neolithic of southern 
Bulgaria, the absence of Celtic bean and millet in 
the Neolithic in both regions, and the total absence 
of a wide range of crops encountered in Greece 
during the Bronze Age, in particular oil, medicinal 
and hallucinogenic plants. It is evident that many 
crops are common in this part of southeastern 
Europe, shared among the different cultures for 
a considerable length of time. At the same time, 
certain areas are slightly different and in the future 
we need to consider the broader cultural context 
and environments of these areas to understand 
divergences in the crop pattern. Such observations 
would also greatly benefit from a consideration of 
a wide range of environmental factors, particular 
to individual sites or regions, which may have 
interacted with human choices as regards the 
crops on which they relied. Moreover, independent 
information from palaeoclimate proxies (as, for 
example, the °C measurements) and models could 
help us to clarify climate-driven change in crop 
diversity. 


3.3. CROP DIVERSITY BETWEEN CENTRAL EUROPE 
AND THE MEDITERRANEAN: ASPECTS OF NORTHERN 


ITALIAN AGRICULTURE 


Mauro Rottoli 


‘Quell'anno, sulla via del ritorno, si fermò in Austria presso la 
famiglia di contadini dove aveva lavorato per la semina delle patate 
e, visto il raccolto eccezionalmente abbondante e la qualità, ne 
chiese una decina di chili da portare a casa come semenza. [...] Alla 
vigilia di quel natale arrivó a casa con pochi gulden d'argento ma 
con una razza di patate che poi per tanti e tanti anni diede buoni 
raccolti e si diffuse tra le nostre montagne. Mario Rigoni Stern, 
Storia di Tónle, Einaudi Ed., Torino, 1978, p. 27 


Introduction 


The geographical position and environmental 
characteristics of northern Italy (Fig. 3.7), which 
varies progressively from a Mediterranean to a 
continental climate, make it well-adapted to the 
cultivation of species of markedly differing eco- 
logical characteristics. From the Neolithic onwards, 
southern influences (overwhelmingly prevalent) 
and northern components have alternated and 
been combined in this part of Italy, giving rise to 
an agriculture which has in time developed its 
own characteristics, thanks to the fertility of its 
soils and the wide variety of environments it 
contains. 


An excellent example for this is provided by the 
Romanisation of the Po Plain. Rimini, the first 
Roman colonia in north Italy, was founded in 268 
BCE. During the course of the next two centuries, 
all of northern Italy was progressively Romanised by 
means of the foundation of coloniae, the assignment 
of land confiscated from enemies to veterans, or the 
granting of rights to local populations. Settlement 
by 'colonists' from the south and the desire of the 


newly-Romanised to take up the ways of the capital 
in agricultural production (as in other matters) 
had the effect that typically Mediterranean crops 
were introduced into the Po Plain. The Romans' 
remarkable technological capacity allowed them 
to grow southern Italian species in the north: not 
just in the zones with greater climatic affinity (the 
Adriatic coast, the region of the Insubri, Liguria and 
southern Piedmont), but also in hilly areas and the 
central part of the plain. The olive (Olea europaea 
L.), for example, was grown during late Roman 
and medieval times not only in the region of the 
pre-Alpine lakes (see Castiglioni et al. 2007), but 
also in the hills around Parma, those of the Veneto 
and even in Cremona, at the centre of the Po Plain 
(Ferrari 1988); the common myrtle (Myrtus communis 
L.) was almost certainly grown at Aquileia in the 
northeast (Castiglioni and Rottoli 2010). 


This is not the only occasion on which aspects of 
the southern economy and southern agriculture 
were imported into northern Italy. In this article 
we will consider the history of introduction and 
spread of some crops from Neolithic to recent times. 
Archaeobotanical data are examined to understand 
the way of introducing crops into a new geographic 
area in relation to social and economic aspects. 


The Neolithic Tradition 


The distinguishing features of agriculture and 
gathering in northern Italy since the Neolithic are 
a varied cultivation of cereals, an abundance of 
legumes and the collection of a plentiful variety of 
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Fig. 3.7. Sites mentioned in the text: 1) Isolino di Varese; 2) Ganglegg; 3) Sotdiastel; 4) Aquileia; 5) Brescia; 6) Cremona; 7) Piacenza; 8) 
Parma; 9) Filattiera; 10) Rimini; 11) La Marmotta; 12) Masseria Mammarella. Map: R. Lugon, J.-C. Loubier and A. Chevalier. 


fruit. Data concerning the Neolithic (Rottoli and 
Castiglioni 2009) confirm that agriculture began 
with species from the Near East: barley (Hordeum 
distichum/vulgare L.), emmer wheat (Triticum 
dicoccum Schübl.) and einkorn wheat (Triticum 
monococcum L.); bitter vetch (Vicia ervilia (L.) Wild.), 
lentil (Lens culinaris Medik.) and pea (Pisum sativum 
L.), and flax (Linum usitatissimum L.). Only the 
chickpea (Cicer arietinum L.) is absent from both 
northern and southern Italy until the Bronze Age. 
In the oldest northern Italian settlements, this first 
group of cultivated plants is accompanied by other 
more recently domesticated species of which the 
origin is often not known with certainty (Zohary 
et al. 2012): the free-threshing wheats (Triticum 
aestivum L./durum Desf./turgidum L.), the ‘new glume 
wheat’ (Jones et al. 2000), grass pea/red pea (Lathyrus 


sativus/cicera L.), common vetch (Vicia sativa agg.) 
and perhaps the broad bean (Vicia faba var. minor). 


With respect to the cultivation of cereals, the most 
recent data suggest the existence of a difference 
between the northeast and west-central portions 
of northern Italy: in the northeast, free-threshing 
wheats are rare and ‘new glume wheat’ abundant. In 
the centre and west, the free-threshing wheats were 
decidedly more plentiful, whilst the ‘new glume 
wheat’ has not yet been recorded (Rottoli 2012). 
The old distinction between northern and southern 
Italy, featuring the contrast between a slowly 
evolving agriculture dominated by barley, emmer 
and einkorn, and a more developed panorama in 
which a major role was played by free-threshing 
wheats, appears in the light of recent work to 
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Fig. 3.8. The introduction of the first agriculture into northern 
taly: possible routes and areas of influences. 


be only partially true. The situation seems to be 
more complicated at a regional level than had 
been previously thought (Mottes et al. 2010). The 
precocious onset of various agricultural economies 
seems to have depended upon contacts or wholesale 
immigration along routes which cannot yet be 
traced with precision. Penetration into the Po 
Plain probably occurred from several routes to the 
west, south and east (Liguria, the Apennines, the 
Adriatic and Friuli), which themselves depended on 
contacts via the sea - along the eastern Ionic and 
Adriatic coasts, from the south and west (Ionian, 
Tyrrhenian Ligurian Seas) - and overland, via the 
Balkans (Fig. 3.8). 


Neolithic innovations soon reached Alpine regions, 
although it is not clear how the introduced southern 
crops became integrated with northern cultivations 
or any Mesolithic inheritance, even if we note 
that Mediterranean influences arriving especially 
from the southwest have been emphasised by 
archaeological and botanical studies in the Swiss 
Alps (Jacomet 2007a). 


Spelt 

Recent research suggests that this species (Triticum 
spelta L.) may have developed in various parts of 
Europe by means ofthe introgression ofa tetraploid 
wheat (emmer) into free-threshing hexaploid wheats 
(bread wheat); the oldest finds date to the end of 
the third millennium BCE and a well-documented 
case of its cultivation in Switzerland is placed at 
2300 cal. BCE (Akeret 2005; Kohler-Schneider and 


Caneppele 2009). Older examples are known from 
Italy, but these specimens are incomplete and all 
somewhat doubtful (Rottoli and Castiglioni 2009); 
there is, therefore, no solid evidence for an earlier 
introduction or an independent origin. 


In the history of Italian agriculture, spelt occupies 
a decidedly secondary role in both the north and 
south, as confirmed by archaeobotanical data and 
historical agricultural accounts. In the Po Plain, it 
turns up fortuitously in the Bronze Age Terramare 
(Rottoli 2001; Mercuri et al. 2006) and occasionally 
on Iron Age sites (e.g. Aquileia, on the Adriatic 
coast: Maselli Scotti and Rottoli 2007), whereas in 
mountainous regions, above all in the South Tyrol, 
its presence is markedly more consistent during 
both the Bronze and Iron Ages (e.g. Ganglegg/ 
Schluderns: Schmidl and Oeggl 2005; Schmidl et al. 
2007; Sotéiastel: Swidrak and Oeggl 1998). 


The Romans were familiar with spelt wheat, but 
did not appreciate it particularly; the Latin term 
far, which is generally used by classical authors in 
reference to ritual usage, is employed to indicate 
emmer, but seems to have been applied indifferently 
to all hulled wheats. Among the possessions listed in 
the tenth century CE inventory of the monastery of 
Santa Giulia in Brescia, spelt constitutes only 196 of 
the food reserves; cultivation was concentrated on 
the hills near Piacenza and the Ligurian Apennines 
towards France (Montanari 1979). On the basis of 
current information, the species seems to have 
emerged (or been widespread) in central Europe 
and been introduced into Italy from the north, 
across the Alps; while in northern provinces of the 
Roman Empire spelt regionally was the dominant 
cereal, it was important only in mountain areas in 
Italy, probably due to its rustic qualities. 


Rye 

Rye (Secale cereale L.) was for a long time present 
as a weed in fields in which other cereals were 
grown. The few grains of rye and pollen records 
that have been found show a limited presence in 
various parts of Europe before it was cultivated 
intentionally (Behre 1992). In northern Italy, finds 
before the Roman period are scarce and uncertain 
(Mercuri et al. 2006) and in the first centuries ofthe 
Empire its use was limited (Castelletti 1975). The 
success of the species is evident, though, in Early 
Medieval times, first in lowland areas and then in 
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Fig. 3.9. A medieval assemblage of cereals from northern Italy. 
From left: Avena sativa, Secale cereale, Triticum aestivum/durum, 
Setaria italica (top), Panicum miliaceum (right) and Sorghum 
bicolor (bottom). 


the Alps (cf. Castiglioni et al. 1999; Castiglioni and 
Rottoli 2010), while little was cultivated in the south. 
There has been much discussion about whether the 
fortune of rye in northern Italy was associated with 
a deterioration of the climate, or if other economic 
and social factors (such as a collapse in technical 
capabilities caused by the fall of the Roman Empire) 
were important (Montanari 1979). The hypothesis 
that new dietary habits imposed by invaders (Goths, 
Lombards, Franks) from north of the Alps took root 
seems worthy of consideration, bearing in mind 
that the success of rye perhaps caused a reduction 
in the cultivation of emmer, but not of the more 
demanding free-threshing wheats (Castiglioni et al. 
1999; Castelletti et al. 2001, Fig. 3.9). 


Millet and Foxtail Millet 


Classical writers, perhaps with a certain disdain, 
described northern Italy as a zone characterised 
by the production of millet (Panicum miliaceum L.) 
and foxtail millet (Setaria italica (L.) Pal. Beauv.). 
References to these crops are found in Polybius (ca. 
203-120 BCE), Strabo (ca. 64 BCE-CE 21) and Pliny 
(first century CE). This obviously does not imply 
that these were the only crops grown in northern 
Italy, but indicates their rarity in the south. The 
cultivation of millet is in fact recorded from the 
Bronze Age onwards also in southern Italy, whereas 
foxtail millet, which was rarer in the Po Plain, 
appears to have been absent from central and south 
Italy in both the Bronze (Fiorentino et al. 2004) and 
Iron Ages (Costantini 2002), and is known from 
only a few localities during the Roman period (e.g. 
Filattiera, Tuscany: Rottoli and Negri 1998). 


The most recent re-evaluation of information 
concerning the spread of millet and foxtail millet 
across Asia and Europe (Hunt et al. 2008) did not 
propose definite conclusions with respect to the 
details of its introduction into Europe. 


Millet has recently been found in Austria in layers 
dated to 2930-2880 cal. BCE (Kohler-Schneider and 
Caneppele 2009) and Italian Copper Age finds have 
become ever more numerous (ca. 3500-2100 cal. BCE, 
Castiglioni and Rottoli 2009; Barfield et al. 2002). The 
hypothesis that millet (and perhaps foxtail millet, 
too) arrived during this period from north of the 
Alps would at present appear the most likely. 


Opium Poppy 

The distribution of the wild ancestor of the 
opium poppy (the wild setigerum poppy, or Papaver 
somniferum L. ssp. setigerum) indicates that its 
domestication occurred in the coastal areas of the 
western Mediterranean (Zohary et al. 2012). The La 
Marmotta settlement (ca. 5690-5260 cal. BCE, near 
Rome, (Fugazzola Delpino 1998), which is situated 
in the area of origin, has yielded the oldest seeds 
and seedpods with characteristics intermediate 
between the wild and cultivated forms (Rottoli 
2002; Fig. 3.10). It is not known whether cultivation 
took place only at this location, or also happened 
elsewhere (Spain? cf. Stika 2005; Pefia Chocarro 
1999; Pefia-Chocarro and Zapata, Chapter 3.5). 
The spread of the species northwards is of great 
antiquity; introduction into the Netherlands does 
not seem to have occurred through contact with 
France, but rather by means of eastern connections 
with the Linearbandkeramik culture (Bakels 2000). 


Fig. 3.10. Poppy (Papaver somniferum subsp. setigerum) stigmatic 
disc from an early Neolithic site (La Marmotta, Rome) 
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Nor is it possible to follow with precision the 
plant’s arrival in northern Italy, or to establish any 
direct relationship with La Marmotta. The species 
has recently been identified at Isolino di Varese 
(near Varese) in layers dated to 4800-4600 cal. BCE 
(Banchieri and Rottoli 2009), almost a millennium 
older than other northern Italian sites at which it 
had previously been found (Rottoli and Castiglioni 
2009). It is not possible to determine whether or 
not these sites may have functioned as centres 
from which spreading northwards - in particular 
towards Austria and Switzerland - took place; the 
opium poppy has, in any case, occasionally been 
recovered from older contexts north of the Alps 
(Ulm-Eggingen, ca. 5200 cal. BCE, Upper Swabia, 
including Federsee: Jacomet 2007a; Kujawy, central 
Poland, LBK feature: Bieniek 2007). 


Legumes 

There is today amarked difference between northern 
and southern-central Italy in the production and 
consumption of legumes. Northern Italy produces 
traditional crops of peas, beans (Phaseolus spp. L. of 
American origin) and cowpeas (Vigna unguiculata (L.) 
Walp., of African origin, introduced in the Roman 
period), whereas in the south the established crops 
are chickpeas, lentils, grass peas and red peas 
(Lathyrus sativus and Lathyrus cicera), white lupins 
(Lupinus albus L.) and broad beans (Vicia faba L.). 
Other species of ancient dietary importance have 
almost disappeared or been reduced to the role 
of livestock fodder; their distribution is largely 
southern (Hammer et al. 1999). It is unclear when 
this sharp distinction came into being, although it 
seems likely that it is quite, or perhaps even very, 
recent (after the introduction of the American bean 
or still later than this?). It seems likely that the 
distribution of legumes was more homogeneous 
in Antiquity, although several species (such as the 
lupin) grow only with difficulty in northern Italy and 
the cultivation of these was restricted to Liguria until 
modern times. Archaeobotanical records, which are 
often poor for leguminous plants, present further 
difficulties of interpretation. It is undeniable that 
the oldest data indicate a broad similarity between 
northern and peninsular Italy with respect to the 
consumption of legumes (in the south, though, the 
broad bean is known with certainty from the Middle 
Neolithic, Costantini 2002). This basic uniformity, 
with the odd exception, seems to continue in the 
periods that followed: the chickpea (absent in the 


Neolithic, as mentioned above) is first found in the 
south in the Late Bronze Age (Masseria Mammarella, 
Campobasso: Costantini 2002) and appears in 
northern Italy only in the Roman period (Castiglioni 
et al. 2007). Data regarding the Bronze Age, whilst 
not abundant, demonstrate the presence of broad 
beans, peas and lentils. In the Iron Age, when one 
might have expected a greater dissimilarity between 
the north and the south due to Greek colonisation, 
significant differences are not recorded; in northern 
Italy traditional species (pea, lentil, bitter vetch, 
grass pea, broad bean) continue to be widely used 
and the pattern seems similar in the south. Lentil 
cultivation appears to have been widespread in the 
plains and hilly zones of northern Italy, but more 
restricted in the Alpine area (Schmidl et al. 2007). 
The most recent studies on the Roman and medieval 
periods seem to confirm a similar diet of legumes in 
both the north and the south, but in Roman times 
it is often not possible to distinguish between local 
production and transport from other regions. 


Other Crops 

The routes by which some species arrived in 
northern Italy (as also in other parts of the world) 
are difficult to evaluate; in many cases, introduction 
did not occur directly from the areas of origin but 
through zones of secondary diffusion. This is the 
case with regard to many species of American 
origin, which were introduced into Italy - together 
with other parts of western Europe - not directly 
from America, but from European colonies in Asia, 
where cultivation hadbeen established and cultivars 
better suited to European climatic conditions had 
been selected (see, for example, Hancock 2004). 


Prior to the discovery of America, the periods 
in which greater numbers of new species were 
introduced seem to have been those when invasions 
or particular increases in trading occurred. Such 
developments did not always lead to notable 
consequences, however; the effects of Arab 
expansion in the Mediterranean, which resulted 
in the introduction of new species into Sicily (citrus 
fruits), seem in general to have been relatively 
limited. Earlier, the Roman Empire had acted as a 
powerful vehicle for the transmission of knowledge, 
with the introduction of various species of fruit and 
vegetables, sorghum (Sorghum bicolor (L.) Moench) 
and rice (Oryza sativa L.), through contacts and 
exchange with Asiatic and African peoples. These 
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did not always have immediate success. Rice, for 
example, although known since the time of the 
Greeks and found in central Europe in the Roman 
epoch (Knörzer 1970), was cultivated in northern 
Italy only from the fifteenth to sixteenth centuries 
onwards in accordance with the wishes of the 
Sforza family (Castelletti 1978). Sorghum appears 
to have attracted some interest during the Early 
Medieval period in northeastern Italy, but remained 
completely unknown in the south (Castiglioni and 
Rottoli 2010). 


Hemp cultivation has been demonstrated in Lazio, 
not far from Rome, from the first century CE. 
Despite the fact that the wild plant grew in Italy, 
the species does not seem to have been cultivated 
before this date (for a possible exception in the 
Middle Bronze Age, cf. Ravazzi et al. 2004). It is still 
unknown whether the onset of cultivation was due 
to contacts with the Near East or whether it arrived 
from central Europe via northern Italy (Mercuri et 
al. 2002). 


Temporal Changes of Crop Diversity: 
Human Societies and Historical 
Background 


The study of these events, especially the more 
recent and better known examples, suggests that 
the introduction of crops into new territories 
depends upon various factors, perhaps acting 
together, which have had diverse results in different 
cases. For many crops, the role of climate does not 
seem to have had a particular importance. 


The most influential factors depend upon popu- 
lation movement, either as a result of invasions 
or in the form of peaceful emigrations, such as for 
the opening of trading stations or foundation of 
colonies. In the first case, the plants and agricultural 
practices brought by new arrivals, when compatible 
with the adaptability of the species concerned 
and the novel environmental conditions, may be 
imposed on the pre-existing inhabitants, leading to 
additions and substitutions. In the second case, the 
transformation is gradual and different systems of 
production and consumption may survive, perhaps 
for centuries, in neighbouring territories. Such 
situations are also susceptible to archaeobotanical 


analysis: the process of becoming Neolithic is the 
classic example of an ‘invasion’, although it is well 
known that the mode of diffusion is not all that 
linear (Guilaine 2003). Relations between colonies 
or military settlements and local populations 
have been analysed in various regions (see, e.g. for 
Sicily: Stika et al. 2008; for the Roman border in 
Germany: Kreuz 1999; for the Iberian Peninsula: 
Buxö 2008; for the Romanisation of Gaul: Wiethold 
2003a). The spread of rye in northern Italy could, at 
least partially, be due to a situation of this sort (as 
mentioned previously), inasmuch as the species was 
already known and appreciated by central European 
barbarian peoples who moved into Italy. 


A prince or central administration, perhaps influ- 
enced by scholars or philanthropists, could also 
introduce or impose new crops in a particular area 
(cf. e.g. Charlemagne and the Capitulare de Villis). In 
more recent times, this phenomenon has occurred 
a number of times; it seems, for example, to have 
been the cause of the introduction of maize, rice 
and potatoes in northern Italy, but is less easy 
to investigate archaeologically, especially when 
precise written evidence is lacking. Research into 
the introduction of European species into the 
Americas is of both historical and botanical interest; 
often abuse of power and philanthropy (real or 
presumed) are inextricably mixed. 


Another phenomenon which seems even less 
well-defined (and perhaps impossible to evaluate 
archaeologically) is that involving an individual, 
who may have been rich or powerful, a merchant 
or a humble farmer. Historical examples of this 
type, recent and ancient, are known. For example, 
Pliny (N.H. XV, 14, 47; Bostock 1855) attributes the 
introduction of the jujube (Ziziphus jujuba) into Italy 
from Africa to the consul Sextus Papinius (early first 
century CE). Many cases are known from the last 
two centuries of ‘migrants’, single or small groups 
which move and live in distant lands and bring with 
them (or have sent) seeds from their country of 
origin; this mechanism may also have acted in the 
distant past. A variant, also well documented, is the 
return of the migrant who brings home with him 
products or agricultural procedures which he has 
got to know in distant parts (for a literary version 
of the introduction of a new type of potato into 
the Veneto Alps, Italy, see Rigoni Stern 1978, see 
quotation above). 
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Conclusion 


In northern Italy, crops were introduced progres- 
sively by contacts with Mediterranean and 
northern Europe. Actually, no crop seems to have 
an independent and autonomous origin in this area, 
but thanks to the great fertility of the soils and the 
good climate conditions, agriculture in northern 
Italy was able to develop characteristics that set 
it apart from other areas. Archaeobotanical and 
genetic data enable us to understand the origin of 


plants, overland and sea route of crop diffusion and 
the occasions when a single crop was introduced; 
thanks to literary and historical documents, it is 
sometimes possible to understand the mechanism 
and motivation of introductions. 


The recognition of such processes in the ancient past 
by means of archaeological and archaeobotanical 
study is clearly not straightforward; frequently it 
is only possible to record the results without being 
able to fully understand the relative causes. 


3.4. CROP DIVERSITY IN SOUTHWESTERN CENTRAL 
EUROPE FROM THE NEOLITHIC ONWARDS 


Stefanie Jacomet 


Introduction 


In the following, an overview ofthe changes in crop 
diversity over atime span of 7,500 years is given. The 
region considered in this chapter comprises a larger 
area north of the Alps (Fig. 3.11). It was chosen on 
the one hand because, since before the Neolithic, 
this area has been in a zone where influences from 
the southwest/west and the southeast/east met. 
This becomes clear e.g. during Neolithisation in the 
sixth and fifth millennia cal. BCE (Stöckli 2009), and 
therefore, the history of crop diversity may reflect 
cultural influences. On the other hand, there are 
many very well preserved wetland settlements, 
especially during the prehistoric periods, which 
allow extremely detailed insights into subsistence. 
Thirdly, this was the region where in the last 
thirty years much archaeobotanical research has 
been done by several archaeobotany laboratories, 
including the Basel University Archaeobotany team. 


The results presented here are based on on-site 
archaeobotanical data and summarise publications 
recently compiled by the author and colleagues 
(Jacomet 2006; 2007a; 2008; 2009; Jacomet and 
Brombacher 2009). In addition, compilations for 
the series ‘SPM’ (= die Schweiz vom Paldolithikum 
bis zum frühen Mittelalter/Switzerland from the 
Palaeolithic to the High Middle Ages) have been 
used (Brombacher and Kiihn 2005; Jacomet et 
al. 1998; 1999b; 2002; Meylan-Krause et al. 2002; 
Ebnöther et al. 2002). 


The database used consists of several hundred 
investigated settlements for which plant macro- 


remains were analysed (for basics in archaeobotany, 
we refer to the literature: Jacomet 2007b; Jacomet 
and Kreuz 1999; Van der Veen 2007 and literature 
cited there). In archaeological layers, plants used 
by humans are well represented and therefore 
give a reliable overview about what was eaten and 
exploited in different ways. 


The region considered here contains mostly rather 
flat to hilly areas (Fig. 3.11, Maps A and B). Most of 
them were glaciated during the last ice age and the 
geological underground is therefore mostly glacial 
till. However, there are also some areas with loess, 
e.g. in the Upper Rhine valley. Altogether, these 
were regions suitable for agriculture. In addition, 
we have included results from mountainous areas, 
the Jura and the Alps. The latter - the Alpine sites 
- are not shown on the maps (for this, see Jacomet 
et al. 1999a). 


In this contribution, the focus is on cultivated (in 
the sense of domesticated) crops (cultivars) which 
were planted for food or other (such as technical) 
purposes from the Neolithic period on. Besides 
describing the spectra of cultivars in the different 
archaeological periods, the main aim of this study 
is to discuss possible reasons for the observed 
changes in the cultivar spectra over the course of 
time. 


The nomenclature of scientific plant names for 
cereals follows van Zeist (1984) and for most other 
cultivars Zohary et al. (2012), for wild plants and 
cultivars not mentioned in Zohary et al. (2012), we 
refer to Oberdorfer (2001) and Mabberley (1990). 
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Results 


Generalities 


Before the appearance of Neolithic agricultural 
societies around 5500 cal. BCE - visible in the 
archaeological materials in the form of ceramics 
or polished stone axes - the area was settled by 
different groups of late Mesolithic populations 
(see for an overview e.g. Mazurié de Keroualin 
2003). These had wide-ranging trade networks 
(e.g. Mauvilly et al. 2008). The earliest Neolithic 
influences reached the area from two directions 
which can be traced back to the two different 
main ‘Neolithisation’ streams known today (Liining 
2000; Gronenborn 2006). The eastern way is that 
through the Balkans until the Carpathian basin 
where LBK (Linearbandkeramik) developed. LBK and 
the succeeding groups are the so called ‘Danubian 
cultures’. The western way is that from the west- 
ern part of the Mediterranean basin. Westerly 
influenced Neolithic cultures have their roots in 
the Impressa/Cardial-Cultures which developed 
mainly during the sixth millennium cal. BCE in 
the western Mediterranean (overviews e.g. Guilaine 
2003). In addition, there were also connections to 
the south via passes in the Alps, as finds like the 
Iceman (Jacomet and Oeggl 2009) or newly detected 
artefacts on a high Swiss pass (Schnidejoch) show 
(Suter et al. 2005). These influences from the east 
on the one hand (‘Danubian’) and from the (south-) 
west on the other hand (‘Mediterranean’), are an 
important characteristic of the region discussed 
here during at least the Neolithic period. 


As regards establishing the Neolithic ‘way of life’ in 
the area concerned, several different theories exist, 
mainly based on weak evidence (see the discussions 
in Mauvilly et al. 2008; Behre 2007; Tinner et al. 2007). 
Whether late Mesolithic populations introduced 
some cereal growing or not will remain unclear until 
good on-site evidence comes to light. In Fig. 3.12, 
an overview of the importance of several crops in 
the region discussed here is given. 


Neolithic (ca. 5500-2200 cal. BCE) 


With the onset of the Neolithic, a restricted set of 
cultivars reached the area considered here. Most of 
them belong to the so called Near Eastern ‘founder 
crops’ (see e.g. Zohary 1996): These are several wheat 
taxa (Triticum div. spec.), barley (Hordeum vulgare L.), 
pea (Pisum sativum L.), lentil (Lens culinaris Medik.) 


and flax (Linum usitatissimum L.). As far as we can 
judge, only remains of multi-rowed forms of barley 
are present. An exception might be poppy (Papaver 
somniferum L.) which seems to have originated in the 
western Mediterranean (Bakels 1982, but see a PPNC 
find from the Israeli coast: Kislev et al. 2004; for an 
up-to-date overview see Salavert 2010). Examples of 
their archaeobotanical finds are given in Fig. 3.13. 


Early Neolithic (LBK, ca. 5500-5000 cal. BCE): most 
of the few investigated settlements of this period 
included in this study lie north of the Rhine valley 
(‘Hochrhein’) or in the Upper Rhine area as well as 
the Neckar region in southwestern Germany. They 
are situated on fertile soils, mostly above loess (for 
details see Jacomet 2007a). Although Alpine areas like 
the dry inner Alpine valley of Valais were also settled 
during this period, there are no archaeobotanical 
investigations available from there. 


In all the settlements, einkorn (Triticum monococcum 
L.) and emmer (Triticum dicoccum Schiibl.) are by 
far the dominant cereals (see more in the articles 
compiled in Colledge and Conolly 2007b). Other 
cereals like naked wheat (Triticum aestivum L./durum 
Desf./turgidum L.) have only rarely been found. Since 
the investigations of the LBK well of Ktickhoven in 
the Rhineland (significantly farther to the north), 
we know that it was at least partly of the hexaploid 
type (Triticum aestivum L.) (Knörzer 1998). In our 
region, however, the ploidy-level is not specifiable, 
because only a few grains were detected. 


Barley (Hordeum vulgare L.) is present in only a few 
places, too, and mostly in very low amounts. In 
most cases, it was identified as the six-rowed, naked 
form. All in all, the cereal spectrum is very uniform 
during the early Neolithic in the whole area; it is 
questionable whether, beside einkorn and emmer, 
other cereals were grown in early Neolithic times 
(for more details see e.g. Kreuz 2007; 2012; Kreuz et 
al. 2005). It is worth mentioning one find of millet 
(Panicum miliaceum L.) in one of the oldest LBK 
sites of Bavaria (Kreuz 1990) and two grains of rye 
(Secale cereale L.) in another early site in Baden- 
Württemberg. At least, the latter most probably 
represents weeds. 


Beside einkorn and emmer, pulses obviously played 
an important role as food. Pea (Pisum sativum L.) is 
found in most of the settlements, partly even in 
large amounts. Lentil (Lens culinaris Medik.) is much 
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Fig. 3.11. Maps of the region with the archaeological sites included in this study. 


A (above): Map of the lake dwellings of the Neolithic and Bronze Age included in this study (from Jacomet 2004). Dot sizes: number 
of samples investigated (<10 or >10). 1) Clairvaux et Chalain; 2) Yverdon-Avenue des Sports; 3) Concise-Sous Colachoz; 4) Auvernier; 
5) Hauterive-Champréveyres; 6) St. Blaise; 7) Twann; 8) Lüscherz; 9) Lattrigen (inkl. Sutz); 10) Port; 11) Nidau BKW; 12) Burgäschisee- 
Süd; 13) Egolzwil; 14) Risch-Oberrisch; 15) Cham (Eslen, St. Andreas); 16) Zug-Sumpf; 17) Zug-Vorstadt; 18) Horgen; 19) Zürich; 20) 
Greifensee-Böschen; 21) Pfäffikon-Burg; 22) Robenhausen; 23) Gachnang-Niederwil; 24) Thayngen-Weier; 25) Uerschahusen-Horn; 26) 
Arbon Bleiche 3; 27) Wangen; 28) Hornstaad; 29) Allensbach; 30) Bodman; 31) Bodman-Schachen; 32) Sipplingen; 33) Unteruhldingen; 
34) Hagnau-Burg; 35) Wallhausen; 36) Several sites in the Federsee/Oberschwaben region (Alleshausen, Oedenahlen, Reute, Stockwiesen, 
Torwiesen, Aichbühl, Riedschachen, Wasserburg Buchau, among others). B: Map of the Basel Region and surroundings with all the 
settlements investigated archaeobotanically from the Neolithic to the Modern era (from Jacomet and Brombacher 2009). A : sites of 
prehistoric (Neolithic, Bronze Age, Iron Age) periods, approx. 5500 BCE cal to 50 BCE cal). 


B (opposite): Map of the Basel Region and surroundings with all the settlements investigated archaeobotanically from the Neolithic to 
the Modern era (from Jacomet and Brombacher 2009). A : sites of prehistoric (Neolithic, Bronze Age, Iron Age) periods, approx. 5500 
BCE cal to 50 BCE cal): 1) Rekingen, Rekingen-Bierkeller ; 2) Wittnau, Hüttenweg; 12) Bennwil, Ötschberg; 13) Binningen, Friedhofstr.; 14) 
Therwil, Baslerstr./Fichtenrain; 56) Chevenez, Combe Ronde; 57) Chevenez, Combe en Vaillard; 58) Courtételle, Tivila; 59) Delémont, En la 
Pran; 67) Schallstadt-Wolfenweiler, Mengen-Abtsbreite; 73) Vogtsburg-Burkheim, Burgberg; 94) Matzenheim; 95) Schaeffersheim. W: sites 
of the Roman period (approx. 50 cal. BCE until 400 CE): 3-8 numerous excavations in Kaiseraugst (AG); 9) Rheinfelden, Augarten-West; 
10) Zurzach; 15-17 and 19-28) numerous excavations in Augst (BL); 29) Reinach, Reinacherhof; 30) Reinach, Langrüttiweg; 31) Reinach, 
Mausackerweg; 60) Alle, Noir Bois; 61) Alle, Les Aiges; 70) Baden-Baden, Gernsbacher Str. 13; 71) Baden-Baden, Gernsbacher Str. 30; 75) 
Stettfeld, Marcellusplatz; 76) Stettfeld, Mühlberg; 77) Stettfeld, Talstr. 4; 78) Riegel, Feldgasse; 79) Riegel, Am Fronhofbuck; 80) Riegel, 
Spitalstr.; 92) Brombach; 93) Lahr, Dinglingen; 96) Strasbourg, Grenier d'Abondance; 97) Stephansfeld-Brumath; 99) Biesheim-Kunheim, 
Oedenburg; 100) Horbourg-Wihr, Kreuzfeld; 101) Horbourg-Wihr, Nouvelle Mairie. @: sites of the Middle Ages and the Modern era (400 
until 1800 cal. CE): 18) Arlesheim, Mühle; 32) Bóckten; 33) Eptingen, Riedfluh; 34) Füllinsdorf, Altenberg; 35) Laufen, Rathausplatz; 36) 
Lausen-Bettenach, Gartenweg; 63) Courtedoux, Creugenat; 66) Develier-Courtételle, La Pran/Tivila; 68) Bruchsal, Altstadt, Bischofsburg; 
69) Schallstadt-Wolfenweiler, Mengen am Tuniberg; 82) Freiburg i.Br., Augustinerplatz; 83) Freiburg i.Br., Gauchstr. 21; 84) Freiburg i.Br., 
Gauchstr. 23a; 85) Freiburg ¡.Br,, Gauchstr. 23b; 86) Freiburg i.Br., Gauchstr. 25; 87) Freiburg i.Br, Grünwálderstr. 16; 88) Freiburg i.Br, 
Grünwálderstr. 18b; 89) Freiburg i.Br., Grünwálderstr. 21; 90) Freiburg i.Br, Oberlinden 19; 91) Freiburg i.Br., Salzstr. 20; 103) Mulhouse, 
Eglise St. Etienne. *: sites of prehistoric and of the Roman period: 11) Allschwil, Neuweilerstr.; 98) Lutter, St. Joseph. 3K sites of the 
Roman period and of the Middle Ages and the Modern era: 64) Delémont, La Communance. 


Sites within the city of Basel (not indicated on the map): Sites with occupation of prehistoric (Neolithic, Bronze Age, Iron Age) 
periods, approx. 5500 until 50 cal. BCE): 37-40) Gasfabrik. Sites with occupation of the Roman period (approx. 50 cal. BCE until 476 
cal. CE): 47) Münsterplatz Trafostation. Sites with occupation from the Middle Ages and the Modern era (476 until 1800 cal. CE): 
43) Deutschritterkapelle Rittergasse; 44) Blumenrain; 45) Gerbergässlein; 46) Kleinhüningen Fischerhaus; 49) Augustinergasse 2; 50) 
Reischacherhof; 52) Rosshof; 53) Spalenberg 40; 54) Stadthausgasse 28; 55) Teufelhof. Sites with occupation of prehistoric and of the 
Roman period: 41) Rittergasse 4. Sites with occupation from the prehistoric to the Modern era: 42) Martinsgasse 6 and 8. Sites with 
occupation from the Roman period to the Modern era: 51) Rittergasse/Bäumleingasse. Map: R. Lugon, J.-C. Loubier and A. Chevalier. 
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rarer. In some places, flax (Linum usitatissimum L.) 
seeds were found, too. Because all ofthe LBK-sites 
concerned are situated on mineral soils where only 
charred remains are preserved, flax is very probably 
clearly underrepresented. All in all, one gets the 
impression that flax-growing was important during 
early Neolithic times, inthe whole ofthe area. Inthe 
LBK-well of Kückhoven in the Rhineland (Knörzer 
1998) flax is present in considerable amounts (in 
total almost 2000 remains). 


Opium poppy (Papaver setigerum DC./somniferum 
L.) has been found very rarely, from the middle 
LBK onwards. Distinguishing between the wild 
form, Papaver setigerum and the cultivar, Papaver 
somniferum based on seeds is not possible. Usually, it 
is assumed that outside ofthe range ofthe wildform 
(which is Mediterranean) the cultivar is present. 
However, its role cannot really be judged because 
ofthe above-mentioned, unfavourable preservation 
conditions in dry mineral soils. For example, in the 
Kückhoven well already cited, over 6000 seeds were 
found (Knörzer 1998). 


Mesolithic Neolithic 


S 
BCE/CE cal. B 


Triticum monococum L. 

Einkorn 

T. dicoccum Schübl. 

Emmer 

T. durum Desf./turgidum L. — ?- identification / ploidy level 
tetraploid naked wheat not sure 

T. aestivum L. s.l. ?= identification / ploidy level 
hexaploid naked wheat not sure 

T. spelta L. ? = doubtful identification 


Hordeum vulgare L. 

barle; 

Panicum miliaceum L. 

broomcorn millet 

Setaria italica Beauv. 

Italian millet 
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oat cultivar 
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Fig. 3.12. The importance of cultivars beginning with the Neolithic in the region discussed in this paper. Taxa already present in 
prehistoric periods. The thickness of the bars shows the approximate importance. Idea from Willerding 1980, modified. 


Middle Neolithic (ca. 4900-4300 cal. BCE) 


In the area considered here, quantifiable archaeo- 
botanical investigations from only a very few 
settlements of the middle Neolithic exist. Favourable 
areas inside the Alps like the Alpine Rhine valley 
were also settled (for an overview, see Martin 2010). 


In the Middle Neolithic settlements, einkorn 
(Triticum monococcum L.) and emmer (Triticum 
dicoccum Schiibl.) continue to be the most important 
cereals. In some of the sites however, naked wheat 
reaches much higher numbers than in all the early 
Neolithic sites of the area considered here. The 
type of the naked wheat (Triticum aestivum L./durum 
Desf./turgidum L.) is known from at least two places, 
where rachis remains were found (Piening 1998; 
Dieckmann et al. 1998). It is clearly a hexaploid type 
(Triticum aestivum L.). Also in other middle Neolithic 
settlements in Europe, hexaploid naked wheat was 
found for the first time in larger amounts (for an 
overview, see Maier 1998). Inalmost all of the middle 
Neolithic settlements, barley (Hordeum vulgare L.) 
also has a clearly higher importance compared 
with the early Neolithic. It was mostly identified as 


[Roman [we [middle Ages 


Bronze Age] Age 


more?! 
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a multi-rowed, naked form. To sum up, there seem 
to be some basic changes in the importance of the 
cereal spectra compared with the early Neolithic. 


Other cultivars are very rare. There are some hints 
of a continuation of the growing of lentil, poppy 
and flax. Pea is lacking, which most probably is 
mere chance. 


1mm 


Fig. 3.13. Archaeobotanical finds of crops from the Late Neolithic 
lakeshore settlement of Arbon Bleiche 3 (canton of Thurgau, 
lake Constance): A. Triticum (durum/turgidum or dicoccum) - ear 
(impression from the bottom of a pot); Photo: AATG D. Steiner, 
www.archaeologie.tg.ch © Amt für Archäologie Thurgau); B. 
Linum usitatissimum — seeds; C. Silene cretica — seed; D. Papaver 
somniferum — seed. Photos B-D: Georges Haldimann, la Chaux- 
de-Fonds, O IPNA, Basel University. 


Late to Final Neolithic (ca. 4300-2200 cal. BCE) 

Fromthe late to final Neolithic (4300-2200 cal. BCE), 
there are many more settlements (2100) for which 
plant remains were investigated. Most of them are 
located on lake shores or in peat bogs (the famous 
'Lake Dwellings'; see e.g. Menotti 2004; Fig. 3.11). 
North of the Alps, they are spread from the French 
Jura over the whole Swiss Plateau until Bavaria and 
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Austria, and belong to different cultural groups 
(for details about this period, see Jacomet 2006; 
2007a; 2008; 2009). Therefore, we know much more 
about the plant economy of this time period than 
for the previous periods, because preservation is 
much better. Due to waterlogging, the spectra are 
extremely diverse, and above all, gathered plants 
are much better represented (Tolar et al. 2010). In 
addition, it has become more and more clear that 
inner parts of the Alps, including higher altitudes, 
were also intensively used duringthe Late Neolithic 
(Martin 2010). There are several cultural groups 
and regional particularities - including climatic 
differences - within the region concerned here (for 
details see the papers cited above). 


In the late Neolithic, at a few places within the 
area considered here, einkorn and emmer continue 
to be important to dominant; in most of the sites, 
however, tetraploid naked wheat (Triticum durum 
Desf./turgidum L.) appears as the main wheat species 
(for details, see Jacomet 2007a; 2006). In most of 
the settlements from Upper Swabia westwards, this 
type of naked wheat is by far the most important 
wheat species until around 3000 cal. BCE (Jacomet 
2006). Later, above all with the appearance of the 
Corded Ware culture from around 2800 cal. BCE 
onwards in the whole of the area, tetraploid naked 
wheat declines and emmer again becomes of higher 
importance (Jacomet 2009). 


In a few of the older settlements (before 3500 
cal. BCE) in the eastern part of the region, there 
are some mostly doubtful identifications of spelt 
(Triticum spelta L.). Unequivocal identifications from 
this time span are lacking from our region. The 
first true spelt appears during the final phases of 
the Neolithic, in a site of the Bell Beaker culture 
(Akeret 2005). In eastern central Europe, spelt had 
already appeared earlier (Kohler-Schneider 2007). 
There is an ongoing discussion about the origin of 
spelt (for some details, see Jacomet 2008 or Stika 
and Heiss 2013). 


Barley - still mainly naked, six-rowed barley - is 
present and found almost always in large amounts. 


Flax (Linum usitatissimum L.) and opium poppy 
(Papaver somniferum L.) are very widespread 
and mostly present in immense amounts in the 
waterlogged layers. However, flax is much rarer in 
sites before 4000 cal. BCE. The highest numbers are 


reached in sites after around 3800 cal. BCE (often 
in those of the Pfyn culture), for which stocks have 
also been detected. In this period, for the first time, 
the typical Mediterranean flax weed Silene cretica 
L. appears (Brombacher and Jacomet 1997, Fig. 
3.12). This weed becomes more common with the 
intensification of flax-growing around the middle 
of the fourth millennium cal. BCE. Extremely high 
numbers of flax finds are reached during the second 
half of the fourth millennium cal. BCE, in sites of 
the so-called Horgen culture. Flax continues to be 
important until the end of the Neolithic, whereas 
opium poppy becomes more rare after around 2800 
cal. BCE. 


It is also worth noting the fairly regular finds of 
some garden plants like celery (Apium spec.) and 
dill (Anethum graveolens L.) after 4000 cal. BCE. 
Also, lemon balm (Melissa officinalis L.) was found in 
some sites, as well as parsley (Petroselinum crispum 
(Mill.) A. Hill) in one site. The seeds of these taxa 
are (mostly) found only in very small amounts, 
although they have thus far been found in several 
places (see tables in Jacomet 2006; 2007a). Millets 
and lentil have been found extremely rarely. 


Bronze Age (ca. 2200-800 cal. BCE) 


During the Bronze Age, more unhospitable areas 
like the inner Alps - at even higher altitudes - also 
become settled (for more details, see Zoller and 
Erny-Rodman 1994; Jacomet et al. 1998; 1999a). The 
settlements included here are partly dryland sites, 
partly lake dwellings. The latter existed until the 
latest phases of the Late Bronze Age - then, they 
disappeared from the Alpine foreland. 


The earlier phases of the Bronze Age mostly do 
not show large differences in comparison with 
the latest Neolithic phases. An important wheat 
species in many places is emmer (Triticum dicoccum 
Schübl.). However, spelt (Triticum spelta L.) now 
becomes the most important wheat ina larger part 
of the area considered. It is also grown in higher 
altitudes above 1000 m above sea level. There is 
a rather regular presence of einkorn and naked 
wheat, the latter of both ploidy levels. Naked wheat, 
however, is rather a rare taxon during the Bronze 
Age (there might be regional differences). Barley 
(Hordeum vulgare L.) is very important. Here, for the 
first time, hulled barleys of the multi-rowed type 
seem to prevail (see e.g. Jacomet and Behre 2009). 
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Like spelt, barley is also grown inside the Alps at 
higher altitudes. 


There are fundamental changes in the cereal 
spectrum from the onset of the Late Bronze Age 
onwards (around 1250 cal. BCE): new cultivars now 
appear in the region considered here. There is a 
wide range of cereals grown (for pictures, see e.g. 
Jacomet and Karg 1996). Beside the taxa that are 
already important during the early Bronze Age (Fig. 
3.11), above all spelt, millets now appear massively. 
Both broomcorn millet (Panicum miliaceum L.) and 
Italian millet (Setaria italica (L.) Beauv.) are grown 
regularly, and therefore found in large amounts 
(with stocks known from several burnt layers of 
lakeshore settlements like Zug-Sumpf). Millets were 
first domesticated in China (see e.g. Nasu et al. 2007; 
Lu et al. 2009) and are the first cereal cultivars to 
appear in central Europe which do not belong to 
the Near Eastern founder crop package. There is 
almost nothing known about spectra of the Middle 
Bronze Age - it might be possible that some ofthese 
changes are already present slightly earlier. 


There is also a significant increase in the importance 
of pulses: from the Bronze Age (at least the LBA) 
onwards, pea (Pisum sativum L.), lentil (Lens culinaris 
Medik.) and horse bean (Vicia faba) are found in large 
amounts, and all of them were grown regularly, at 
least pea and horse bean also at higher altitudes 
in the Alps. In addition, there are some scattered 
finds of bitter vetch (Vicia ervilia (L.) Willd.), as in 
other parts of central Europe, where bitter vetch 
may even have played a larger role in some places 
(Becker and Kroll 2008). 


Besides the newly grown cultivars, flax and poppy 
continue to be of certain importance. For flax, there 
are hints it was grown at higher altitudes, as well 
(Jacomet et al. 1999a). 


Iron Age (ca. 800 until ca. 50 cal. BCE) 

Most of the Iron Age sites considered here are 
dryland sites, and waterlogged preservation is rare. 
This might influence the representation of the taxa 
somewhat. Most of the sites considered are located 
in flat or hilly areas, some also inside the Alps (for 
the latter see e.g. Schmid] et al. 2007). 


The differences with the Late Bronze Age are not 
too large. Concerning wheat and barley, there is no 


difference - spelt continues to be the most important 
wheat species. Naked wheats are astonishingly rare 
- however, there are large regional differences, as 
we could show for the Basel region (Jacomet and 
Brombacher 2009). There, on good soils and under 
favourable climatic conditions of the southern Upper 
Rhine area, there are finds of stocks of hexaploid 
naked wheat (Triticum aestivum L.). Tetraploid naked 
wheat is also present, although in small amounts 
(Kiihn and Iseli 2008). A new cereal which appears 
during the Late Iron Age is oat (Avena sativa L.; see e.g. 
Jacomet et al. 1999b), though in very tiny amounts. 
Rye is present only as single grains, most probably 
representing weeds. 


The pulses of the Late Bronze Age continue to 
be important, as do flax and poppy. Also during 
the Iron Age there are some finds of bitter vetch 
(Vicia ervilia (L.) Willd.). Gold-of-pleasure, Camelina 
sativa (L.) Crantz, is now of some importance as an 
oil plant, however, not necessarily in the region 
considered here (more to the north, see e.g. Knörzer 
1978; Kreuz 2004). For the first time, sure traces 
of hemp (Cannabis sativa L.) are found, too, mainly 
during the Late Iron Age. This agrees with other 
finds in Europe (see e.g. Dörfler 1989; Bouby 2002; 
Rósch 1999). The origin of Cannabis is in eastern to 
central Asia (Zohary et al. 2012). It reached western 
central Europe during the Early Iron Age, perhaps 
only as a product, as the finds of hemp-textiles in 
the rich 'prince's grave' near Hochdorf/Stuttgart 
show (sixth century BCE) (Kórber-Grohne 1985). 
In addition, flax and poppy continue to be of some 
importance. 


During the Late Iron Age, some garden plants appear 
in the spectra, too. In this paper, we do not consider 
fruit remains for which we cannot tell, based on 
the morphology of their seeds or fruits, whether 
they are the wild form or cultivars like apple, pear 
or cherry. These had mostly been present since 
Neolithic times, probably as plants gathered in the 
wild. For further information on the topic, also 
see Chapter 4. There are, however, single finds 
of cultivars like celery (Apium graveolens L.), plum 
(Prunus domestica L. and its different subspecies), fig 
(Ficus carica L.), dill (Anethum graveolens L.), fennel 
(Foeniculum vulgare Mill. or coriander (Coriandrum 
sativum L.). These come mostly from the Upper 
Rhine area (Kreuz 2004; Kreuz 2003; Jacomet and 
Brombacher 2009). Also, there are some finds of 
grape (Vitis sp.), although it is very hard to judge 
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whether of cultivars or not. New palynological data 
show that in the dry inner Alpine Valais, wine- 
growing may have already started during the Iron 
Age (Curdy et al. 2009). 


Roman Period (ca. 50 cal. BCE-400 CE) 


Astonishingly, there are no fundamental changes 
in the cereal spectrum between the Late Iron 
Age and the Roman period. The most important 
cereals continue to be a multi-rowed, hulled barley 
(Hordeum vulgare L.), as well as spelt and millets 
(above all broomcorn millet, Panicum miliaceum L.). 
Naked wheat is common in certain regions, hexa- 
and tetraploid varieties are present (see Rösch et 
al. 1992; Jacomet and Brombacher 2009). Emmer 
must have had a certain significance, too, whereas 
einkorn and Italian millet are rarer than before. Oat 
is found regularly, although not in large amounts. 


The only new introduction of a cereal during the 
Roman period is astonishingly rye (Secale cereale 
L.), because this cereal is considered to be of minor 
quality by Roman written sources (Andre 1998). 
For the first time, rye is found in larger amounts, 
with stocks even appearing in the third century 
CE - since then it must have been cultivated, at 
least in certain regions. The same results show up 
in regions slightly more to the north (Kreuz 2004). 


During the Roman period, the same pulses continued 
to be important as during the Iron Age, mainly 
horsebean and lentil. Flax and poppy are present 
too and must have had a certain importance. The 
frequency of hemp rises somewhat, and ubiquities 
are higher. The cultivation of hemp was obviously 
spread by the Romans (Dörfler 1989). 


The most fundamental innovation of the Roman 
period was the widespread introduction of garden- 
ing. We see an enormous rise in the importance 
of garden plants, in terms of numbers of taxa but 
also in terms of numbers of finds (Fig. 3.11); this 
is not only the case in the region considered here, 
but in the whole of the Roman Empire north of 
the Alps. Therefore, together with other colleagues 
like Kreuz (2004), we can conclude that widespread 
gardening began soon after the onset of the Roman 
era. We have to emphasise that most of the finds 
of garden plants are only well represented when 
cultural layers are preserved in a waterlogged state. 
However, in the meantime, there are many regions 


where locations with such preservation have been 
investigated, not only of Roman layers but also for 
the Iron Age (for more details, see Jacomet and 
Brombacher 2009). 


Figure 3.14 shows a list of the most important 
garden plants of the Roman period (as well as 
earlier and later periods). As an example, we 
have chosen the Basel region, which is very well 
investigated and might be representative for other 
places in the Roman provinces, as well (also see 
Bakels and Jacomet 2003). Important vegetables 
included celery (Apium graveolens L.), die beet (Beta 
vulgaris L.), bottle gourd (Lagenaria vulgaris Ser. 
(= L. siceraria (Molina) Standley) and parsnip 
(Pastinaca sativa L.). There may have been many 
more taxa, but at least for some, the identifiability 
of their seeds is difficult (like of Brassica-species or 
garden orache, Atriplex hortensis L.). Also warmth- 
loving taxa like bottle gourd were most probably 
grown in some climatically favoured regions like 
the Upper Rhine valley, because not only seeds, 
but also whole fruits were found (Reddé et al. 2005; 
Vandorpe and Jacomet 2011). Our own experiments 
have shown that the production of bottle gourd 
is quite possible in the Upper Rhine area. Besides 
vegetables, many spices were also grown in gardens. 
Here, we may mention dill (Anethum graveolens L.), 
summer savory (Satureja hortensis L.), coriander 
(Coriandrum sativum L.), garlic (Allium sativum L.) 
and fennel (Foeniculum vulgare Mill.). There were 
also spices imported from far away like pepper 
(Piper nigrum L.) from India (for more details, see 
Jacomet and Brombacher 2009). 


From the Roman period onwards, the widespread 
growing of fruit trees and shrubs had also begun 
(Willerding 2002). From this time on, over ten 
different woody fruit species are known from the 
region considered here (Fig. 3.14). We have to 
reckon with the onset of the growing of apple, pear 
and cherry cultivars from Roman times onwards, 
even when the morphology of the finds still does 
not enable us to clearly identify wild forms and 
cultivars. In other cases, such as walnut (Juglans 
regia L.), plums (Prunus domestica L. and its different 
subspecies), almond (Amygdalus communis L. 
(= Prunus dulcis (Miller) D. A. Webb), peach (Persica 
vulgaris Miller (=Prunus persica (L.) Barsch), mulberry 
(Morus nigra L.) and also wine (Vitis vinifera L.), it is 
clear that the finds are of cultivars. Medlar (Mespilus 
germanica L.) was also already known, as finds from 
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Eschenz at Lake Constance show (Pollmann and 
Jacomet 2012). It is a matter of debate whether 
for instance fig (Ficus carica L.) was grown locally. 
In good years, single fig trees at advantageous 
locations may produce ripe fruits. Fig, however, 
is so widespread in Roman layers that most of the 
figs must have been imported from Mediterranean 
regions as dried fruit. 


Besides locally grown taxa, there is awhole range of 
species which were surely imported from Mediter- 
ranean regions, like date (Phoenix dactylifera L.), 
pomegranate (Punica granatum L.), pine (Pinus pinea 
L.) or olives (Olea europaea L.; Bakels and Jacomet 
2003; Livarda and Van der Veen 2008). The latter 
might have been mostly used as spices or snacks. 
Finally, there is an interesting attestation of an 
exotic dye plant, the safflower, Carthamus tinctorius 
L., the only find of this species north of the Alps (P. 
Vandorpe, pers. comm.). 


Migration period and Middle Ages (ca. 400- 

1500 CE) 

The early medieval periods (until around 800 CE) 
show a high diversity of cereal species being grown. 
There are slight changes visible compared with the 
Roman period. Whereas spelt, and in some regions 
also naked wheat, continue to be significant, the 
importance ofrye and in some regions also einkorn 
increases. This also becomes visible, for example, 
in the first appearance of ergot (Claviceps purpurea), 
a fungus typically (but not only!) growing on rye 
(Willerding and Teegen 2002). Oat, emmer and 
broomcorn millet were also of some importance. 


Duringthe later medieval periods (Late Middle Ages, 
after around 800 CE), there is a clear shift towards 
growing fewer cereal species (see e.g. Rösch et al. 
1992). This reflects the introduction ofthe so-called 
three-field-rotation system, with growing winter 
cereals in the first year, summer cereals in the second 
and a short fallow in the third year (Willerding 
1996; Ernst and Jacomet 2006; Karg 1996; Rösch et 
al. 1992). The main winter cereals were now rye and 
spelt; the main summer crops barley and oat, and 
perhaps also broomcorn millet. Beside these main 
cereals, in some regions einkorn was still important; 
this was the case until the nineteenth century, for 
example, in northwestern Switzerland (Ernst and 
Jacomet 2006). Because of its starch-containing 
fruits, buckwheat (Fagopyrum esculentum Moench) is 


also considered as a cereal. It appears very late in 
the region considered here, during the Late Middle 
Ages (for example, fifteenth century in Basel; Kühn 
1996). This late appearance is in agreement with 
many other localities over Europe (see e.g. Wiethold 
2003b). A cereal which was never grown in the 
region considered here is rice (Oryza sativa L.). Rice 
was imported from southern regions like Italy. In 
some medieval town centres, remains of rice were 
found in latrines, e.g. in Freiburg im Breisgau in the 
southwesternmost area of Germany (Sillmann 2002). 
The earliest traces date to 1300-1500 CE, and they 
are related to wealthy households or abbeys. 


Concerning pulses, there is no difference compared 
with the Iron Age and Roman period. There are many 
finds of pea, lentil and horse bean. In some regions, 
however, from high-/late medieval times onwards, a 
new species appears to become important, common 
vetch (Vicia sativa L.). Poppy is still present, as is flax 
and hemp. There are hints of an intense production 
of both fibre plants, in the form of remains of retting 
and breaking, respectively. Hints of retting include 
mass finds of flax and hemp pollen in small lakes 
(Dörfler 1989; Rösch 1999). There are also remains of 
breaking flax, e.g. from Early Medieval settlements 
in the Swiss Jura (Brombacher 2008). 


Most of the vegetables, spices and fruit trees 
known from the Roman period continue to exist 
in the Middle Ages (Fig. 3.14). However, there is 
a significant decline during the migration period 
and the following sixth and seventh centuries, 
although not all cultivars of these groups introduced 
by the Romans disappeared during the migration 
period, as Fig. 3.14 shows (see also Rösch 2008). 
There was some continuity, above all in fruit-tree- 
growing, as finds of walnut and wine from northern 
Switzerland indicate (for more details, see Jacomet 
and Brombacher 2009). Other taxa, like bottle gourd, 
disappear with the end of the Roman period. Also 
'exotic' imported taxa like olives do not seem to be 
present anymore. However, some new taxa, such as 
apricot (Armeniaca vulgaris Lam. (=Prunus armeniaca 
L.) appear during the Middle Ages. 


Discussion 


Archaeobotany enables us to identify diaspores of 
most of the taxa of cultivars to species level. We 
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understand the term ‘species’ here in a traditional, 
morphological sense. However, for judging the 
role of cultivars, it should be possible to identify 
varieties. Although this may be possible when 
preservation conditions are favourable, it is almost 
never possible to assign an archaeological variety 
to amodern one (see example for prunes, Pollmann 
et al. 2005). This would only be possible with aDNA 
(ancient DNA) investigations, which in most cases 
turn out to be very difficult, although more and 
more results are being obtained (for an overview, 
see Schlumbaum et al. 2008). For the moment, 
however, we have to rely on the relatively rough 
identifications we have. Therefore, for instance, it 
is extremely hard to judge the influence of climate 
on the spectrum of cultivars, because some varieties 
of a cultivar may be rather resistant to cold, while 
others are not. There is, nonetheless, some general 
knowledge which shows for instance that naked 
wheat in general is more susceptible to cold-wet 
climate conditions than some of the glume wheats 
(see, for example, the discussion in Jacomet et al. 
1989 and literature cited there). This is to some 
degree shown in our spectra by the fact that a higher 
importance of hexaploid naked wheat appears only 
in low-lying regions, with favourable climate and 
good soils, e.g. during the Iron Age and Roman 
Period. However, within the framework of this 
paper, we cannot discuss such differences in detail. 
In order to do that, one would have to thoroughly 
evaluate the spectra of smaller regions in detail. 
Here, we concentrate on chronological differences 
and discuss possible reasons for those. It has to be 
emphasised, however, that finding reasons for the 
observed developments is not easy - mainly because 
of the present lack of the existence of a Eurasian 
archaeological plant database. Such a database 
would be the precondition for reconstructing the 
origin of cultivars in detail. It should be targeted for 
the future by linking the existing regional databases 
(e.g. Kreuz and Schäfer 2002). 


One important change during the Middle Neolithic, 
mainly with the onset of the Rössen culture 
around 4600 cal. BCE, is the massive appearance of 
hexaploid naked wheat (Triticum aestivum L.). This is 
not only the case in our area, but also in other places 
in Europe (e.g. Bakels 1991; Bakels et al. 1993; Maier 
1998). The direction from which this type of naked 
wheat penetrated the western part of central Europe 
is a matter of debate and basically not known. Maier 
(1998) thinks that hexaploid wheat is perhaps part 


of the cultivar set of the ‘Danubian’ cultures, and 
derives from somewhere in the East. 


A striking phenomenon is also the appearance of 
tetraploid naked wheat in the northern Alpine 
foothills from the Late Neolithic (ca. 4300 cal. BCE) 
onwards. The direction from which this taxon 
reached the Alpine foreland has become somewhat 
clearer only very recently. For over twenty years, 
there have been theories that it must have come 
from the western Mediterranean, from the influ- 
ence sphere of the Early Neolithic Cardial/Impressa 
and the succeeding cultural groups (Jacomet and 
Schlichtherle 1984; Schlichtherle 1997; Maier 1998). 
However, until a few years ago, no rachis remains 
had been found, although recent excavations show 
such remains also in the Mediterranean lake shore 
settlements from the Cardial period. At least two 
sites have been investigated: the La Marmotta site 
in central Italy (Rottoli and Pessina 2007) and La 
Draga in northwest Spain (Bosch i Lloret et al. 2000; 
Bux6 et al. 2000). There, tetraploid naked wheat is 
present, as remains of ears, spikelets and rachis 
remains show (pers. comm. R. Buxo, F. Antolin and 
M. Rottoli). So, Triticum turgidum Desf./durum L. 
must have penetrated our area from the south and 
southwest, together with many other influences 
(see below), also visible in the archaeological 
artefacts. The most recent results from Slovenian 
lake dwellings of the fourth millennium cal. BCE 
show that indeed farther to the east, naked wheat 
is lacking in the spectra (Jeraj et al. 2009; Tolar et 
al., 2010). However, astonishingly, tetraploid naked 
wheat is not restricted to the influence sphere of 
westerly-based cultural groups (like, for example, 
the Egolzwil and Cortaillod-Cultures). It spread 
very rapidly until the Federsee region in Upper 
Swabia and penetrated the influence spheres of 
more easterly influenced cultural groups (such as, 
above all, the Pfyn culture). There, signs of strong 
influence from the east are not only the presence 
of copper but also of smelters. On the other hand, 
there are also westerly characteristics. Farther to 
the east, tetraploid naked wheat seems to disappear 
(Kohler-Schneider and Caneppele 2009). 


The case of tetraploid naked wheat (and most 
probably also of the hexaploid naked wheat in the 
Middle Neolithic) shows that the spread of cultivars 
is mainly due to cultural influences, probably 
connected with long-distance trade. This is also 
shown by the appearance of some other plants of 
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Mediterranean origin around 4000 cal. BCE, such as 
parsley, dill, celery or lemon balm. These taxa are 
basically restricted to the regions where tetraploid 
naked wheat is the dominant wheat form (see 
Jacomet et al. 1989). Seeds must have reached the 
region discussed here regularly or these species 
were grown, although this is hard to judge. Celery 
(Apium) is originally a plant of salty places, near the 
sea coast or near salt springs in the interior. It is 
also possible that it reached our area with the salt 
trade. Introduction of new weedy taxa like the flax 
weed Silene cretica around 4000 cal. BCE (Brombacher 
and Jacomet 1997) points in the same direction. 


From as early as the middle of the fourth millen- 
nium BCE onwards, a decline of tetraploid naked 
wheat begins, and at the same time, the importance 
of emmer increases. This is accentuated towards 
the final phases of the Neolithic - after 2800 cal. 
BCE. Again, we see the reason for this in cultural 
influences: it is connected with the onset of the 
Horgen culture and later the Corded Ware, which 
reached the study area from the north and east (for 
more details, see Jacomet 2006; 2008). Regarding 
the Corded Ware culture (e.g. ‘mitteldeutsche 
Schnurkeramik’, Hopf 1982), emmer (in addition to 
einkorn and barley) was the most important cereal 
species in northeastern areas. It is therefore not 
surprising that emmer became the most important 
wheat species in the study area during the Corded 
Ware culture. Parallel to the tetraploid naked wheat, 
opium poppy and ‘exotic’ species such as dill and 
celery also became rarer or disappeared. This can 
be seen perhaps in connection with decreasing 
(south)western cultural influences. At Lake Biel, for 
instance, the import of flint from (south)western 
sources was interrupted for some centuries after 
3200 BCE (Hafner and Suter 2004). 


There is another, very important innovation to- 
wards the end of the Neolithic - the appearance 
of spelt. This crop is extremely resistant to disease 
or wetness, and grows on a wide range of soils. 
The origins of spelt still lie in the dark, even 
though recent DNA-investigations have shown that 
European spelt must have originated somewhere 
in Europe and that it goes back to a hybridisation 
between hexaploid naked wheat and emmer (for 
a description of the state of the art, see Jacomet 
2008; Dvorak et al. 2012; Stika and Heiss 2013). 
Once spelt existed in many regions, it became the 
most important cereal rather quickly. The spread 


of spelt, therefore, may not be connected with 
cultural drift, but rather with soil deterioration, 
the spread of disease, bird damage and maybe also 
climatic shifts. 


From the onset of and during the Bronze Age, 
remarkable shifts in the spectrum of cultivars 
appear. This has to be seen in connection with 
the emergence of a series of long-distance trade 
networks between the central Asian steppes, the 
Carpathians, the Aegean, Anatolia and western 
Europe, mainly during the third millennium BCE. 
This is the appearance of the so-called ‘steppe- 
corridor’, which finally connected China with 
Europe (see e.g. Kristiansen and Larsson 2005). 
Therefore, it is not at all astonishing that during 
the Bronze Age for the first time cultivars of Eastern 
Asian origin - millets - become part of the set of 
cultivated plants in central Europe. Concerning 
millet, there are some scattered earlier finds, 
although there are no sure signs of cultivation. In 
our region, this is the case around 1300-1200 cal. 
BCE - mainly with the beginning of the Late Bronze 
Age. Somewhat earlier, pulses also become a very 
important part of subsistence, whereas before they 
were rather rare and only pea is found in larger 
amounts and regularly. The Bronze Age pulse 
spectra, with large amounts of horse bean, lentil and 
pea, and partly also the appearance of bitter vetch, 
remind us of Bronze Age spectra of the Aegean (see 
Becker and Kroll 2008). Both millets and pulses are 
summer crops. 


These changes in the spectrum of cultivars are also 
visible in the spectrum of weeds. A whole range 
of weeds, typical for winter and summer crops, 
reached the region considered here during this 
period (for details, see Jacomet and Brombacher 
2009). This is to be seen in connection with the 
diversification of agriculture during the Bronze 
Age, mainly from the Late Bronze Age onwards. The 
weed spectra of winter cereals such as spelt now 
point - in contrast to the Neolithic (this is highly 
debated, see the ‘extremes’ described in Bogaard 
2004) - to an extensive cultivation on larger fields, 
the so-called ‘outfield’, which were tilled with ards 
(Bogaard 2002; 2012). These ards, pulled by oxen, 
are henceforth often displayed in rock art in the 
Alpine region. In contrast, millets and pulses must 
have been cultivated in an intense way on small 
plots, the so-called ‘infield’. 
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Another introduction ofthe Bronze Age seems to be 
a new type of barley, hulled barley. It is hard to judge 
what might be the reasons for this. Perhaps the new 
barley types, as well as crops like spelt, were more 
resistant to environmental influences of various 
types, and - another important fact - they grew in 
higher altitudes. The latter became very important 
during the Bronze Age when the Alps were settled 
intensively. The same holds for summer crops with 
a short growing season like millets and also pulses 
(above all pea and horse bean). The latter appear 
in large amounts in southern and inner Alpine sites 
during the Early Bronze Age, and in the northern 
Alpine foothills, mainly during the Late Bronze Age. 
Therefore, they must have spread from south to 
north as our investigations show for the moment 
(ongoing analyses of Early Bronze Age sites in 
northern Italy, Perego, oral comm.). More research 
is needed to understand the spread of new cultivars 
during the Bronze Age in greater detail. All in all, 
we can conclude that through the introduction of 
new cultivars during the Bronze Age, it may have 
become possible to produce surpluses. 


The introduction of widespread gardening surely 
goes back to the Roman conquest of land north 
of the Alps. However, some rare garden plants 
appear as early as the (mainly Late) Iron Age. 
Some of these finds may go back to imports from 
the Mediterranean world, others may have been 
locally grown - this cannot be decided on the basis 
of archaeobotanical data. It is clear from other 
archaeological finds that the Celts - inhabiting most 
of the regions considered here - had many contacts 
with the Mediterranean and imported wine, for 
instance (e.g. Kimmig 2000). 


Another striking innovation which appears during 
the Roman period is the introduction of rye - 
another crop extremely well suited to poor soils 
and growing in higher altitudes (Behre 1992). The 
direction from which rye came into our region is not 
clear at all. One possibility would be regions around 
the North Sea and Baltic Sea coasts, perhaps with 
soldiers of the Roman army who came from there. 
This should be investigated in future projects. 


Finally, there are some crops which are already 
present in the earliest Neolithic and played a 
certain role until the nineteenth century, for 
example, einkorn. Of the latter, it is known that in 
the Middle Ages and the Modern Era, mainly the 
straw was used, for binding grapes or for producing 
decoration. 


Conclusion 


The history of cultivars in the region discussed 
here seems primarily driven by cultural drift. 
On the one hand, humans must have moved and 
transported their set of cultivars. On the other 
hand, there are signs of widespread trade networks 
which also included trade in seeds. However, there 
are some signs that environmental constraints 
(including climate, disease...) had some influence on 
the spread of cultivars, as the appearance of spelt 
may indicate. On the other hand, the development 
of varieties (landraces..) is probably mainly due 
to environmental constraints. Unfortunately, we 
cannot reconstruct this with the help of traditional 
archaeobotany. Perhaps in the future, ancient DNA 
investigations will highlight some more aspects. 


3.5. CROP DIVERSITY IN THE NEOLITHIC OF THE 


IBERIAN PENINSULA 


Leonor Peña-Chocarro and Lydia Zapata 


Introduction 


Archaeobotanical work carried out over the past 20 
years has demonstrated that by ca. 5600-5500 BCE, 
domestic plants were already present inthe Iberian 
Peninsula (Fig. 3.15) showing an enormous diversity 
when compared with other European regions, 
particularly central Europe. First farmers from 
Iberia grew a large variety of crops which included 
hulled and free-threshing wheats, barley and a wide 
variety of legumes such as peas, lentils, broad beans, 
vetches and grass peas. Flax and poppy were also 
part of the broad range of crops cultivated in the 
region. Although most of the available data focuses 
on domestic crops, there is growing evidence of 
wild foodstuffs being consumed by early farmers 
(Buxó 1997; Zapata 2000), increasing the range of 
plant resources used for subsistence. However, their 
importance in the overall diet is difficult to evaluate. 


Located in the most southwestern corner of 
Europe, occupying a marginal position within the 
European continent, Iberia was the last region to 
adopt agriculture in the Mediterranean world, The 
territory occupied by the Iberian Peninsula shows 
a complex physiography with high plateaus and 
mountain chains. Besides, as a consequence of both 
Mediterranean and Atlantic influences, there is an 
enormous variety of climates and landscapes which 
offer different ecological settings to which farming 
had to adapt. 


Research into early agriculture in Iberia has 
considerably increased over the past years (Buxó 
2007; Peña-Chocarro 2007; Peña-Chocarro et al. 
2005b; Stika 2005; Zapata 2007; Zapata and Peña- 


Chocarro 2005; Zapata et al. 2004). However, this 
has followed different research traditions which 
vary from region to region, so areas like the 
Mediterranean and Portuguese coasts have been 
the focus of interest for a long period, even if plant 
remains have not always been recovered, whereas 
other areas like inner Iberia still remain unknown 
or have only recently started to be studied from an 
archaeobotanical point of view (Peña-Chocarro et 
al. 2005a; Stika 2005). On the other hand, strategies 
for sampling and recovering plant remains have 
been very varied, so data is not homogeneous. In 
any case, even if much more data is still needed 
to get a full picture of early farming in Iberia, the 
growing interest in the subject and the production 
of new data allow some progress in the study of 
crop diversity. 


Crop Diversity in the Iberian Neolithic 


Archaeological research in Iberia, with its most 
recent emphasis on archaeobotany, is generating 
an important dataset on plant remains. Archaeo- 
botanical evidence suggests that early Neolithic 
agriculture in this region was one of the most varied 
in the whole of the continent (Zapata et al. 2004). 
A wide variety of crops was cultivated, including 
cereals and legumes as well as some fibre and oil 
plants. Hulled wheats (Triticum monococcum and 
T. dicoccum), free-threshing wheats (T. durum and 
T. aestivum), naked barley (Hordeum vulgare var. 
nudum), and hulled barley (H. vulgare) were the 
main cereal species, while peas (Pisum sativum), 
lentils (Lens culinaris), broad bean (Vicia faba), 
vetch (Vicia sativa) and grass pea (Lathyrus sativus/ 
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Figure 3.15. Map of the Iberian Peninsula with Neolithic sites (5600-4000 BCE). 1) Cueva de Nerja; 2) Cueva de Los Murciélagos; 3) 
Cueva del Toro; 4) La Vaquera; 5) La Lámpara; 6) Los Cascajos; 7) El Mirón; 8) Cova de Cendres. R. Lugon, Map: R. Lugon, J.-C. Loubier 


and A. Chevalier. 


cicera) were the most common legumes. Flax (Linum 
usitatissimum) and perhaps opium poppy (Papaver 
somniferum/setigerum) were also cultivated. On 
arrival in Iberia, all these species (except poppy, 
see below) encountered different climates, soils, 
diseases, cultural traditions etc., so the newcomers 
had to deal with many different environments, at 
times succeeding or failing, depending on their 
ability to cope with the new situations. 


Cereals 

HuLLeD WHEATS: EINKORN AND EMMER 

The term hulled wheats describes a group of species: 
Triticum monococcum (einkorn), T. dicoccum (emmer) 
and T. spelta (spelt), whose tough glumes continue 
to adhere to the grain after the wheat has been 
threshed. The final product is, therefore, whole 
spikelets as opposed to the free-threshing species, 
whose grains easily separated from the chaff. Their 


tough glumes give excellent protection to the crop 
in the field and in storage. Hulled wheats still 
survive today as relic crops in some mountain areas 
in Europe, the Near East and Africa (D’Andrea and 
Haile 2002; Hillman 1984; papers in Padulosi et al. 
1996; Peña-Chocarro 1996; 1999; Peña-Chocarro and 
Zapata 1997; 1998; Peña-Chocarro et al. 2009), where 
they appear well adapted to poor soils and harsh 
conditions. Flour or whole or fragmented grain is 
still consumed by humans and animals. In addition, 
einkorn straw provides an excellent raw material for 
crafts and thatching, while emmer straw is mainly 
used for animal bedding (Peña-Chocarro 1999). 


Einkorn and emmer were the main crops in large 
areas of Europe during the early Neolithic. In central 
Europe, the LBK (Linearbandkeramik, linear pottery) 
culture groups cultivated these two species as the 
main cereals (Bakels 2000; 2007; Jacomet 2007a; 
Kreuz 2007; Kreuz et al. 2005; Marinova 2007). In 
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other Mediterranean areas, such as Italy, they were 
also an important element of the plant diet. Free- 
threshing wheats appear frequently in the northern 
and western parts of northern Italy, but also in 
some regions (Rottoli and Castiglioni 2009) of the 
southern part of the Apennine peninsula. However, 
in Iberia, hulled wheats played only a secondary 
role (Buxó et al. 1997), emmer being dominant in 
areas of central Spain (Stika 2005; Estremera 2003; 
Pefia-Chocarro 2007) and the Basque Country 
(Zapata 2007). Along the eastern coast, however, 
both species were seldom major crops. 


FREE-THRESHING WHEATS:DURUM WHEAT AND BREAD WHEAT 
These two species, grouped together by their 
behaviour during threshing, are different at ploidy 
level (T. durum is tetraploid’ and T. aestivum is a 
hexaploid’). They show a significant overlapping 
in grain shape and also overlap considerably in 
some other morphological features, so most identi- 
fications refer to T. aestivum/T. durum unless chaff is 
recovered. Free-threshing wheats are the dominant 
wheats in Iberia during the Neolithic and they are 
documented in southern and central Spain as well as 
in Portugal. In addition, rachis’ remains have allowed 
identification of both species in several contexts 
across the region. Even in areas where archaeo- 
botanical research had not previously evidenced 
free-threshing cultivation during the Neolithic, 
like the Cantabrian fringe, these species have been 
identified (Pefia-Chocarro et al. 2005a and b) 


BARLEYS 

Different varieties of barley, naked and hulled, 
as well as different forms, two and six row, have 
been documented. Naked barley seems to be the 
preferred species in large parts of southern Iberia. 
Current research shows that key sites such as Nerja 
(Malaga) and Cueva de Los Murciélagos (Cödoba) 
are overwhelmingly dominated by naked forms of 
barley. 


Legumes 

The advantages of combining cereal and legumes 
for both diet and soil fertility have been widely 
acknowledged (Zohary et al. 2012). Their rich 
content in proteins matches well with the starch 
contained in grains. Besides, legumes are able to 
increase soil fertility by fixing the atmospheric 
nitrogen. It is remarkable that from the inception 
of agriculture legumes were already present. 


By the mid-sixth millennium BCE, a total of six 
legumes have been identified in Iberia: pea (Pisum 
sativum), lentil (Lens culinaris), broad bean (Vicia 
faba), bitter vetch (Vicia ervilia), common vetch (Vicia 
sativa) and grass peas (Lathyrus sativus and L. cicera). 
Most of the remains come from the eastern and 
southern coast from sites such as Cova de Cendres 
(Alicante), Cueva del Toro (Málaga), Cueva de Los 
Murciélagos (Córdoba) (Buxó 1997; Peña-Chocarro 
1999). Peas and broad beans appear as the most 
common species, whereas lentils and bitter vetch are 
found only occasionally. Some of the species (peas, 
lentils, broad beans) are immediately associated with 
human food. Others like the grass pea (L. sativus) 
have been widely consumed as human food (Peña- 
Chocarro and Zapata 1999), but the chickling vetch 
(L. cicera), bitter vetch (Vicia ervilia) and common 
vetch (V. sativa) are generally linked to animal fodder. 


Other possible crops 

Early farmers from Iberia did cultivate other 
plants as well. Poppy (Papaver somniferum) and flax 
(Linum usitatissimum) are two additional crops of 
the period. Flax is a rather uncommon species in 
the Iberian Neolithic. It has been documented in 
La Revilla del Campo (Soria), in an early Neolithic 
context (Stika 2005), in Los Castillejos (Granada) 
during the 5th millennium BCE (Rovira i Buendía 
2007) and in La Vaquera (Segovia) in a late Neolithic 
level (Estremera 2003). On the contrary, poppy is 
present in the early Neolithic levels of Cueva de Los 
Murciélagos (Córdoba) (Peña-Chocarro 1999) (Fig. 
3.16). Other early poppy finds include the capsules 


Figure 3.16. Seeds of Papaver setigerum/somniferum from Cueva 
de Los Murciélagos (Córdoba). Photo: Jacob Morales. 
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belonging to the wild type recorded by Neuweiler 
(1935) from Cueva de Los Murcielagos (Granada) 
and the seed retrieved from La Lämpara (Soria) 
(Stika 2005). In later Neolithic phases, poppy seeds 
were also present at other sites. The overlapping 
between the wild P. setigerum and the domesticated 
P. somniferum makes identification of one or the 
other very difficult. In addition, the possible 
domestication of Papaver somniferum in the western 
Mediterranean region has been suggested by several 
authors (Schultze-Motel 1979; Bakels 1982; Bakels 
et al. 1992; Zohary et al. 2012; Salavert 2010) and 
we have discussed elsewhere (Peña-Chocarro 1999; 
2007; Zapata et al. 2004) the role Iberia may have 
had, as well as the problems related to the correct 
identification of poppy seeds. 


Mapping and Exploring Crop Diversity 


Iberia was characterised by substantial crop divers- 
ity at the beginning of the Neolithic, when compared 
to other European regions. The number of crops 
identified indicates that early farmers in this region 
had at their disposal a considerable array of domestic 
plants whose presence is unevenly documented 
across the territory. There are regions like the 
northern Meseta, the Ebro valley and perhaps the 
Basque Country (further data is still needed for this 
region) where hulled wheats (particularly emmer) 
seem to have played an important role, or at least 
a predominant position when archaeobotanical 
assemblages are studied; other regions show an 
important presence of legumes (southern part), 
and others seem to be dominated by free-threshing 
cereals (Mediterranean). This multiplicity of 
situations and combination of possibilities (for 
details see Zapata et al. 2004) largely reflects the 
unevenness of research. Neolithic studies have 
focused for a long time on the eastern coast, and 
therefore the number of sites investigated is larger 
and data is more abundant in that region. However, 
as research advances, new scenarios become visible 
providing new information and helping to clarify 
the factors involved in crop diversity. For example, 
recent research in central Iberia suggests the co- 
existence of sites where the fully Neolithic crop 
assemblage is present, as in Cueva de La Vaquera 
(Segovia), with other sites where free-threshing 
wheats and legumes are absent and hulled wheats are 
the dominant species, as in Los Cascajos (Navarra), 


La Lampara and La Revilla (Soria). In addition to 
hulled wheats, barley-rich samples associated with 
ritual and funerary contexts were retrieved in Los 
Cascajos (Pefia-Chocarro et al. 2005a). 


Although we are aware of issues of data quality 
(conservation, taphonomy, sampling strategies, 
recovery techniques, dating, etc.) which may distort 
or enhance special features or conceal patterns, 
the available information allows a good start on 
exploring the uncharted territory of crop diversity. 


The absence of certain species or the predominance 
of others may be explained, taking different factors 
into account. Tolerance of certain ecological 
conditions and crop-growing requirements (water, 
nutrients, temperature, solar energy, etc.) of the 
different species was certainly a key element but 
probably not the only one. The spread of farming 
through Europe was undoubtedly a process of 
selection of the stocks more suitable for the specific 
environmental situations. 


The crops found in Iberia show different growing 
requirements and were adapted to many different 
ecological settings, suggesting a certain varietal 
diversity. Still, there is not enough resolution on 
our morphological identifications to pin down 
the exact varieties cultivated. At a more general 
level, it is possible to extrapolate some ecological 
requirements of present-day species to the past. 
For example, hulled wheats are tough species, well 
adapted to poor soil conditions, and highly resistant 
to fungal diseases (Nesbitt and Samuel 1996). 
Nowadays, they grow in marginal mountain areas, 
where other species fail to develop due to the loss 
of fertility. Barley is also a resistant species able to 
survive in dry and poor soils. It is likely, therefore, 
that the combination of hulled wheats and barley 
at sites like La Lampara and La Revilla (Soria) is not 
a coincidence. Both sites are situated at ca. 1000 
m asl, in an area dominated by harsh conditions 
which may have led human groups to select for 
specific crop species which could better withstand 
the region’s particular environmental conditions. 


Moving to the north, the coastal fringe of Iberia, 
characterised by its mountainous character and 
oceanic climate, shows some peculiarities. Most 
of the crop species identified in the region are 
hulled wheats and barley (Zapata 2007). This led 
us to suggest that Atlantic agriculture in Iberia 
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could show specific features due to the ecological 
setting where it developed: mountain areas in wet 
environments, so that hulled wheats and barley 
were preferred (Zapata and Pefia-Chocarro 2005). 
The study of the plant remains from El Mirön 
(Cantabria) (Peña-Chocarro et al. 2005a and b), 
however, has shown that free-threshing wheats 
were also amongst the species identified in the 
region, opening an interesting debate about the 
spread of free-threshing wheats to humid mountain 
areas. New finds and continuity in research will 
enable us to obtain new data for exploring crop 
diversity in this region in further detail. 


Since the specific crop-growing requirements may 
have had an effect on the diversity of the species 
selected for that particular area, it is likely that 
farmers chose those better adapted for their plots. 
Apart from the specific crop demands, Neolithic 
farmers had to cope with short-term environmental 
variability which may have operated at differ- 
ent scales, causing food shortages and scarcity. 
Resource diversification then may have become a 
possible buffering strategy against environmental 
uncertainty and risk. Crop diversity, in particular, 
appears as a useful measure to cope with seasonal 
variability, as this is generally predictable, avoiding 
crop failures and food shortages and, therefore 
mitigating their effects. 


However, although it is true that ecological re- 
quirements of crops may account for diversity 
and that environmental conditions are important 
to understand crop combinations, there are other 
factors guided mostly by human decisions that may 
also influence diversity. Crop use, for instance, may 
be an important factor accounting for diversity. 
A clear example is that of einkorn in present- 
day traditional agriculture; its straw is highly 
appreciated for thatching purposes, and this 
explains that in areas of North Africa and Europe 
it has been cultivated until the present day only 
for this purpose (Peña-Chocarro et al. 2009). Closely 
related to crop use are the social and cultural 
traditions of people which may influence the 
species or particular varieties farmers choose to 
grow. Some species/varieties may have particular 
qualities or traits that are absent in others, or they 
may play a specific role in the local traditions of the 
community, or might be linked to certain festivities. 


Cultural preferences thus become an important 
element for explaining crop diversity. Examples of 
crops cultivated for their particular role in societies 
are, for example, the case of emmer in Spain and 
Ethiopia (D’Andrea 2003), cultivated because it has 
a role within society, although it may be extremely 
labour-intensive. There are also examples of sym- 
bolic or festive reasons for growing a particular 
species (Hayden 1996; 2003; Hansson and Heiss this 
volume Chapter 7). 


Most of our discussion has focused on the wide range 
of factors affecting crop diversity, emphasising the 
role of cultural and social factors. However, it should 
not be forgotten that in particular periods or areas, 
diversity may have been a question of necessity 
more than an option. 


Conclusions 


Crop diversity in the Iberian Neolithic was high; 
farmers grew a wide variety of crops which probably 
fulfilled their basic food needs and satisfied specific 
requirements in the sphere of human beliefs and 
practices. Crop diversity implied a good knowledge 
of the growth needs, processing and uses of the 
particular species cultivated, as well as considerable 
skills in coping with environmental forces. Apart 
from environmental constraints and plant growth 
requirements, there are a myriad of other culturally 
induced practices that may account for such 
diversity and that need to be highlighted when 
discussing crop diversity in the past. In fact, these 
are aspects frequently included in current debates of 
sustainability and conservation, and in the agendas 
of policy-makers. Archaeobotanical data in Iberia 
is still too scarce to provide full understanding 
of plant use during the Neolithic; there are many 
aspects which have been little explored and that 
may help to understand crop diversity. Issues such 
as the interaction between agriculture and animal 
husbandry are underdeveloped and offer good 
possibilities of revealing hidden patterns that may 
contribute to better understanding the causalities 
of crop diversity. In spite of these reservations, 
archaeobotanical remains are starting to offer 
interesting insights into geographical patterns and 
possible causes of diversity. 


3.6. CHOICE OF A CROP AND ITS UNDERLYING 
REASONS: EXAMPLES FROM WESTERN CENTRAL 
EUROPE 500 BCE-CE 900 


Corrie Bakels 


Introduction 


Anyone wanting to grow something is confronted 
with the question of what to sow or plant. Situations 
in which there are hardly any plants to choose from 
are almost non-existent, but the actual choice is not 
entirely free. It is guided by several factors: 


1 


The range of crops available to the person who 
has to make the choice. It goes without saying 
that European farmers living before the voyages 
of Columbus could not consider growing maize 
or tomatoes, as these crop plants have their 
origin in Mesoamerica. 

The physical environment, for instance soil and 
climate. 

The socio-economic environment. In regard 
to this factor, the model introduced by the 
nineteenth-century agricultural economist 
Johann Heinrich von Thünen should be referred 
to (von Thünen 1826). The basic idea behind 
his model is that the nature of agricultural 
production in a specific area is determined by 
its distance to the market (or the place where 
the products will be consumed). In his model, 
the market is a central place such as a town. 
The central place is surrounded by ring-shaped 
areas, each of which provides a specific kind of 
product (Fig. 3.17), the kind of product being 
determined by its keeping qualities or the cost 
of transport. Starting from this model, it may 
be expected that farming units in a region with 
a centralised organisation operate in one of the 
rings surrounding a central place, and therefore 


specialise in growing crops which are the most 
profitable in their specific setting. If a central 
organisation is weak or lacking, farmers produce 
for a more restricted community or even for 
their own families only. In such a setting, the 
range of products will be large, because all ring- 
shaped areas, in the sense of von Thünen, will be 
centred on one single farm (Fig. 3.17). Distance 
to the place where the products are in demand is 
one thing. Another is the factor of labour. Some 
crops require more hands than others and also 
the nature of the available labour may differ. 
Sowing and harvesting crops on large fields 
demand a different kind of care than tending 
crops in gardens. The kind of person making the 
crop choice is a factor not to be disregarded. 

The last factor to be mentioned here is cultural 
preference. Some plants may be more valued 
than others and the influence of preferences 
on crop choice must not be underestimated. 


O 
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Fig. 3.17. The model by von Thünen. Left: four ring-shaped areas 
around a single farm, right: a single farm in a location with a 
central place. 
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North Sea 


Fig. 3.18. Map with the location of the settlements mentioned in the text. 1) Uden; 2) Geldrop; 3) Dommelen; 4) Voerendaal; 5) Oss; 
6) Maastricht; 7) Grevenbroich; 8) Laurenzberg; 9) Savy; 10) Athies; 11) Serris. Map: R. Lugon, J.-C. Loubier and A. Chevalier. 


In the following, I shall try to give examples of the 
influence of factors 2, 3, and 4 on past crop choice 
in western central Europe, to be more specific, in 
northern France, the German Rhineland and the 
southern parts of the Netherlands (Fig. 3.18). In 
order to avoid the difficulty presented in factor 1, I 
will stay within a specific slice of time, namely 500 
BCE-CE 900. According to the archaeobotanical finds, 
all crops mentioned below were available, even if 
they were not always grown. Although the Romans 
introduced new plants during the first centuries 
CE, these were not the kind of crops providing the 
examples presented below (Bakels 2009). 


Physical Constraints 


The example dealing with the influence of the 
physical environment concerns the soil factor. 


The oceanic climate offers some variations in the 
region under review, but these are not strong. What 
is compared here are charred remnants of crops 
retrieved during excavations in rural settlements. 
For this case study the comparison is restricted 
to charred remains, because comparison (any 
comparison) should be restricted to one single mode 
of preservation in order to prevent biases due to 
different means of preservation. Fig. 3.19 presents 
the results obtained in three early Medieval (sixth 
to ninth century CE) settlements on sand and three 
of such settlements on loess. The graphs show the 
frequency with which a different crop plant appears 
in the archaeological record, ie. the percentage 
of the samples revealing this plant calculated on 
the basis of all samples. The samples were taken 
in places where plant material was dumped, for 
instance in pits. The idea is that the more common 
the plant, the more often it turns up in the waste. 
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Fig. 3.19. The frequencies of charred remains of crop plants. Left column: early Medieval farming communities on sand; right column: 
early Medieval farming communities on loess. Data from research done by the author. 


It is obvious that the three sites on sand contained 
fewer species than the sites on loess. It is also 
obvious that the farmers on sand did not grow 
wheat. There are no reasons to attribute the 
difference to an economic or cultural background 
(Bakels 2005). This must be a physical constraint on 
crop choice, most probably soil. 


Socio-Economic Factors 


Obviously, loess offers more possibilities for growing 
a large range of crops than sand. Fig. 3.19 also shows 


that the farmers on loess did not make quite the 
same choices. The time range 500 BCE-CE 900 offers 
an opportunity to study whether their choice was 
guided by the socio-economic environment. 


Until the Roman occupation in 50 BCE, the inhabit- 
ants of the region functioned in a tribal system. 
During the first centuries, the territories of the 
tribes were rather restricted in size. Although 
exchange of products took place, it is assumed 
that people produced food for a restricted area, 
which implies that everybody grew a wide range 
of crops. In the last century BCE, tribal territories 
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seem to have become larger and more centralised 
organisations. The prediction is that local farmers 
began to specialise. Indeed, such a trend has been 
observed by Véronique Matterne in northern France 
(Matterne 2001). 


When the Romans invaded the region, they intro- 
duced a central authority and a market economy. 
This should result in still more specialisation. After 
CE 400, Roman rule collapsed, whilst Germanic 
tribes invaded the region. For some time, central 
authority disappeared altogether, but at the start 
of the sixth century one of the local leaders, 
Chlodovec (also known as Clovis) succeeded in 
uniting many small territories. In CE 750, the still 
more powerful leaders of the Carolingian dynasty, 
with Charlemagne as its most renowned member, 
took over. In the same period, organisations of the 
Christian Church, especially monasteries, grew to be 
important landowners. More and more central rule 
was imposed again. We may therefore expect that 
the range of crop plants grown by local communities 
rose after the collapse of the Roman Empire, only 
to shrink again when centralised power regained 
importance. 


Figure 3.20 presents the trend as seen in charred 
waste retrieved from rural settlements on loess in 
the German Rhineland and the adjacent Dutch loess 
area. The farms at Grevenbroich and Laurenzberg 
were of the restricted size common in protohistoric 
times. After the introduction of the Roman economy, 
farms became larger and Voerendaal is an example 
of such a large Romanised farm. Such farms go 
under the name of villa rustica. 


In the fourth century, the Voerendaal farm fell 
into disrepair and Germanic people settled in the 
surviving structures. The predicted trend in the 
diversity of crops is indeed visible. A wide range of 
crops makes way for a crop choice mainly directed 
toward cereal growing. Roman people valued 
spelt wheat (Triticum spelta L.) over emmer wheat 
(Triticum dicoccum Schiibl.) and this fact is seen as 
well. In earlier periods, emmer wheat was the most 
important wheat. After the heyday of Roman rule, 
the diversity in crops tends to widen again. 


Figure 3.21 offers the situation at one single site in 
northern France, namely Savy. The series starts in 
the first half of the first century when Roman rule 
and the Roman market economy were not yet well 
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Fig. 3.20. The frequencies of charred remains of crop plants 
on loess in the German Rhineland and adjacent southern 
Netherlands. Data from Knörzer 1979; 1980; Kooistra 1996. 


established. The second graph shows the frequencies 
during the heyday of the Roman Empire. After its 
collapse, there is a gap in the record, but the return 
to more diversity is clearly present in the samples 
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dated to the end fifth to the middle sixth century. 
The last graph depicts the slow return to a more 
centralised society. 


In my opinion, the data recovered from the loess 
region in Germany-the Netherlands and northern 
France do indeed offer grounds for stating that 
a socio-economic factor such as the degree of 
organisation plays a role in the choice of a crop. 


The Labour Factor 


So far I have considered only the grade of organisa- 
tion of society, but the availability of labour is 
important as well. A special case of problems with 
labour was recognised by Carol van Driel-Murray, 
who wrote about the effect of recruitment for 
the Roman army on local communities: ‘for a 
self-sufficient agricultural society the permanent 
removal of able-bodied men will have created grave 
problems (...); loss of male labour shifts agricultural 
tasks onto women, assisted by children and the 
elderly, causing changes in practice which should 
be archaeologically traceable’ (van Driel-Murray 
2008). She supposes that cultivation shifted to 
horticultural regimes with more emphasis on 
vegetables and fruit, since small plots are better 
manageable with the labour available. She stretches 
the argument even further to suggest that fruits and 
nuts which are in general listed as ‘gathered’, were 
actually grown in gardens at that time. 


A case from the sandy soils in the southern part 
of the Netherlands is presented in Fig. 3.22, where 
water-logged plant remains retrieved from Pre- 
Roman and Roman Iron Age farms (indigenous 
farms within the Roman Empire) in a small-sized 
area could be compared. Water-logged remains 
found in the bottom of wells were chosen for this 
kind of analysis instead of charred remains, because 
fruits are better preserved in this way. 


The difference in fruit content before and after the 
arrival of the Romans is striking. Hazelnuts, apples 
and four kinds of berries appear in the lists, whilst 
in the earlier periods only sloe plums could be 
recorded (Fig. 3.22). All of them belong to the native 
flora, and whether such fruits must be interpreted 
as cultivated in gardens as suggested by Carol van 
Driel-Murray, cannot as yet be proven. They may 
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Fig. 3.21. The frequencies of charred remains of crop plants 
retrieved from Savy, northern France. Data from research done 
by the author. 


have been gathered in the natural environment. 
But even then, it is a shift in crop diversity, if wild 
crops are considered crops as well. 
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Fig. 3.22. The frequencies of waterlogged plant remains found 
in four different rural settlements near Oss, the Netherlands, two 
of which are contemporaneous. Data after Bakels et al. (1997), 
supplemented by new data obtained by the author. 


Fig. 3.23. Charred rye dated to the fourth century CE, found in 
Maastricht, the Netherlands. Photo J. Pauptit/C. C. Bakels. 


Cultural Preference 


One specific choice of a crop was already referred 
to: spelt wheat grown for the Roman market. But 
the case of rye (Secale cereale L.) is more striking. 
As can be observed in Fig. 3.20 and 3.22, rye was 
already known before the Early Middle Ages. Fig. 
3.19 shows, however, that rye became important 
only during this period. Growing rye seems to bea 
cultural choice. The earliest important finds in the 
region are connected with a Germanic tribe (Fig. 
3.23). Romans considered rye as poor food and only 
fit to avert starvation, if the Roman author Pliny 
is to be believed. Also, earlier populations did not 
cultivate rye. As soon as the Germanic people arrive, 
rye cultivation starts almost everywhere. Rye must 
have been part of the Germanic heritage. 


Conclusion 


The diversity of crops does not depend on one 
single factor. Even in a rather restricted part of 
Europe, the part studied here, at least four factors 
did play a role. Environmental constraint is one of 
them, but the three others are of human origin. In 
many cases, people made the actual choice, not the 
environment. Economic and social transformation 
resulted in changes in production. Crops and the 
land-use strategies changed, also reflecting changes 
in available labour and cultural preferences. What 
was true for the past may also apply to the future. 


3.7. CROPS AND AGRICULTURAL DEVELOPMENTS IN 


WESTERN EUROPE 


Francois Sigaut (t) 


Introduction 


One of the problems we meet when we are discussing 
‘agriculture’ today is that in the last 150 years, our 
idea of what the word means has changed beyond 
recognition. The term ‘agricultural revolution’ has 
been put to far too many uses (and misuses). But 
what resulted from the development of machines, 
fertilisers, genetically selected crops and pesticides 
in Europe and North America from the middle of 
the nineteenth century on can properly be called a 
revolution. Yields have increased about ten times, 
and labour productivity by a factor of 100 to 1000, 
according to the task concerned. Nothing like that 
is recorded from any other period in the past. True, 
assessing yields for older times is a rather tricky 
business, but the orders of magnitude are fairly well 
known. Figures given by Roman agricultural writers 
in the last two centuries BC are not very different 
from those known from eighteenth century sources, 
so it would be possible to assume that nothing 
really important did actually happen in between. 
Of course, this is not quite true. There were many 
changes. But there were also many things that did 
not change. The main difficulty is to draw a fair 
picture of both, never forgetting that non-changes 
may be as significant and important as changes. 


Changes and Non-Changes 


One of the things that did not change much was 
the reliance of people on cereals for food. A large 
number of famine plants were known and consumed 
in times of scarcity, but in normal times, cereals 


provided the main food for nearly everybody. 
Of course, there were some differences among 
regions, especially according to the greater or lesser 
importance of animal husbandry in the area. But as 
arule, only the very rich could afford a diet that was 
based on something other than cereals - on meat 
mainly, with an emphasis on poultry and game. The 
main exception is that of chestnuts. In some areas 
of central and southern France and Italy, chestnuts 
became the staple food of peasants from the 
fifteenth to the nineteenth century (Pitte 1986). It 
is difficult to tell whether this reliance on chestnuts 
was a quite new thing or only the development of 
earlier, less specialised practices. Chestnuts, like 
acorns (especially the so-called glands doux or ‘soft 
acorns’, without tannins, well known in Spain and 
in some areas of southern France and Italy), may 
have been formerly used either as famine foods 
or as snacks for shepherds, travellers, outlaws, 
etc. What is not fully understood is how and why 
chestnuts became a staple as late as they did, and 
only in some areas. 


Granted, people never lived by bread alone, but 
bread (in its broadest sense, including all other 
cereal foods that are not technically ‘bread’) was 
for them a matter of life or death. The failure of 
other crops could be a more or less serious nuisance. 
The failure of ‘corn’ (the word everywhere means 
the most important cereal, be it wheat, rye, oats, 
etc.) meant famine. And famines were an irregu- 
lar, but frequent occurrence; they came back at 
least once every 5 to 10 years. Again, there were 
exceptions. Maritime areas, like the Netherlands or 
England, were up to a point insured against famines, 
inasmuch as they occupied strategic positions in 
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the international trade of grain, which went on 
along seacoasts and rivers. But the maritime trade 
of grain only became important during the Middle 
Ages. In most landlocked areas famines, or at least 
severe food scarcities, remained a fact of life until 
as late as the years 1860 to 1880. This situation, 
which could be called Malthusian, was one of the 
things that probably did not change much between 
the Neolithic and the nineteenth century. 


Among the things that did not change much, at least 
since the coming of iron, is also the tool-kit. We 
know very little about Neolithic agricultural tools, 
anyway, and nothing at all, so to speak, on tillage 
tools (if any). By the Final Neolithic and the Bronze 
Age, our knowledge improves somewhat, but not 
enough to provide us with any clear idea of how 
people really tilled their fields, planted, weeded and 
harvested their crops, etc. Only with the coming of 
iron does this state of affairs begin to improve, for 
two main reasons. First, there are more and better 
data. And second, these data are more likely to be 
rightly interpreted, because ancient iron tools are 
(with proper caution) comparable to modern ones. 


Of course, ‘comparable’ does not mean ‘similar’. 
But iron tools, ancient and recent, have much in 
common. This is not to say that once iron is there 
changes become insignificant. Quite the contrary. 
The seemingly infinite diversity of agricultural tools 
and implements to be seen in any local museum 
today is obviously the result of a similarly infinite 
number of local innovations, the importance of 
which should not be underestimated. For they are 
our only means to understand how cultivation 
techniques were more and more finely tuned 
to local conditions. But on the other hand, the 
existence and performance of most tools depends 
on one main factor: the availability of good quality 
metal - iron and steel. Archaeologists date the Iron 
Age from the twelfth or eleventh centuries BCE 
on. But what is relevant for us would be to know 
when iron became cheap and abundant enough to 
be used in the manufacture of tools, not only of 
weapons or luxury objects. The exact date may be 
assumed to differ somewhat from one area to the 
other. On the whole, it can be assumed that this 
stage was everywhere reached by the fifth century 
BCE. From that time on, European peasants were 
in possession, not of a complete tool-kit, but of the 
means to develop it according to local needs and 
circumstances. 


One of the most important of these developments 
was that of the scythe. Iron blades more or less like 
scythe blades have been found in late La Téne sites 
(second century BCE) in Switzerland, but it is not 
known with any certainty what they were used for 
or how they were handled. Some of them may have 
been used for harvesting hay already, but which ones 
and what were the uses of the others? We just do not 
know. The language of the Roman writers provides 
a pretty good image of the situation. The word falx 
meant any incurved cutting implement or weapon. 
There were about a dozen different falces, some of 
which were sickles (falces mesorias), others billhooks 
(falces arborarias), etc. There were also falces fenarias, 
used to harvest hay, which can reasonably be called 
scythes, but they were not similar to the modern 
ones. Pliny wrote that they were handled with one 
hand only in Italy and with two hands in Gaul (e.g. 
Bostock 1855), and this is the only evidence we have 
of the way they were wielded. Neither the tools 
themselves, nor the iconography give us better 
clues. ‘True’ scythes, looking so much like modern 
ones that their interpretation cannot reasonably 
be disputed, have been found in the lower Rhine 
valley and dated to the seventh or eighth centuries 
CE (Henning 1991). It took of course some time for 
them to diffuse outwards. For example, scythes only 
reach Ireland in the thirteenth century, introduced 
by the first Anglo-Norman conquerors (Kelly 1998). 
But as concerns the tool itself, there are only three 
major dates: the second century BCE when it makes 
its first appearance; the seventh century CE when it 
reaches its definite, modern form, and the twentieth 
century when it is replaced by machines. These 
three dates provide a good idea of the kind of time 
scale that is needed for understanding agricultural 
history. 


Scythes are important in at least three respects: 
craftsmanship, animal husbandry, and landscape. 
Craftsmanship: scythes are a masterpiece of pre- 
industrial metallurgy - a point that cannot be 
further discussed here. Animal husbandry: scythes 
mean hay and hay storage, which is a solution for 
one of the most acute problems of keeping animals 
in countries with harsh and long winters. And 
landscape: scythes mean meadows, that is a part of 
the landscape put aside for grass to be mown. Most 
(if not all) European languages have a special word 
for it (English meadow, German Wiese, French pré 
and prairie, etc.), not to be confused with grazing 
areas (pasture, Weide, päture or pätis, etc.). Meadows 
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are also grazed after the hay harvest, but so are all 
other fields after their main crop has been taken 
off. It could be said indeed that meadows are fields 
too, with the only difference that their crops are not 
sown. It is not usual to consider meadow-grasses 
as cultivated plants, but in a sense, they should be. 
For it is obvious that after a few years of regular 
mowing, the set of plants growing in the meadow 
is not ‘wild’ any more. This is only one more case 
where drawing a line between wild and cultivated 
plants does not make much sense. 


The scythe appears to be the last great innovation 
of what could be called the European Iron Age 
agriculture. With it, the tool-kit of European 
peasants is virtually complete. As already said, it 
does not mean that there would not be any further 
innovations, quite the contrary. But these were to be 
adaptations to local conditions and needs. In France 
for example, vineyards were usually tilled by hand, 
with hoes, with the result that local museums show 
a bewildering diversity of hoes - an implement 
nearly unknown in Britain, where vineyards were 
rare or unimportant. Local innovations are to be 
found everywhere. Each country, each province, 
each village perhaps developed its own tool-kit 
according to its needs and possibilities. And the 
same is certainly true of ploughs, carts and wagons 
and all other farm implements. But by late Roman 
times or the early Middle Ages, the basic models are 
there. They are the result of the availability of iron 
which was obtained in the preceding centuries. And 
notwithstanding their many further developments, 
they would be there until the advent of machines 
in the nineteenth century. That makes a grand total 
of about two millennia during which permanencies 
(non-changes) were at least as important as changes. 


Oat and Rye: Iron Age Cereals? 


Let’s go back to cereals. In prehistoric Europe, the 
only cereals grown belonged to the genera Hordeum 
and Triticum (leaving aside the millets for the 
moment). By the tenth century CE, two more species 
had been added to the list: rye (Secale cereale) and 
oats (Avena sativa), and they had reached about the 
same level of importance as wheat and barley. The 
paradox is that we know nearly nothing about when, 
where, how and why this happened. For the Roman 
agricultural writers, rye and oats (if mentioned) 


were little more than weeds. And the idea that they 
were indeed weeds which had been slowly put into 
cultivation is an old one. The trouble is that this idea 
explains nothing. People had ignored rye and oats 
for millennia, why should they have suddenly put 
them into cultivation as late as the first centuries 
BCE or CE? The sad fact is that we not only lack the 
answers, but we also lack the questions, inasmuch 
as nobody seems to have really bothered to ask. In 
comparison with the enormous mass of literature on 
the domestication of cereals in the early Neolithic, 
the literature on the domestication of rye and oats 
seems nearly inexistent. 


If we consider the chronology, we can hypothesise 
that the domestication of rye and oats must have 
some relationship with the advent of the Iron-Age 
tool-kit discussed above. But what could those 
relations have been? 


Let’s have a look at the case of oats. Until the 
nineteenth century and with few local exceptions, 
cereals were reaped (that is, cut with sickles, handful 
by handful), never mown (with scythes). But spring 
oats - not winter oats, which are another case - were 
mown, not reaped, and this peculiarity is attested 
from Carolingian times on. So it is not unreasonable 
to suppose that the growing of oats may have 
something to do with the diffusion of the scythe. 


But why should spring oats have been mown and 
not the other cereals? A part of the answer could 
be that in many parts of Europe, oats were grown 
for feeding horses rather than humans. So they 
were less valued than the main cereals and their 
harvest had to be dispatched as quickly as possible 
so as not to interfere with the ‘true’ harvest of 
the main cereals. But another part of the answer 
may be that spring oats were sown in March, after 
only one ploughing which was done flat, the seeds 
being buried by harrowing, whereas other cereals 
were sown after several ploughings, usually ridge- 
and-furrow, the last ploughing being intended 
both to finish the ridges and to bury the seeds. 
Now, a prerequisite for the regular use of scythes 
is that the ground be as flat as possible. Here, it 
is the plough which comes into the picture. Flat 
ploughing for oats required a plough (a ‘true’ 
plough, with a wide and flat share, a coulter and 
a mouldboard), not an ard. So it is quite possible 
that the development of the plough and that of 
the scythe both had something to do with the 
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cultivation of oats - of spring oats for horses to 
be precise. For it must be stressed again that this 
hypothesis is not relevant for winter oats (grown in 
northern France, for instance) nor for spring oats 
in the northern parts of Europe, where only spring 
cereals were grown anyway. 


The case ofrye is much less clear. The ploughing and 
harvesting techniques for rye do not seem to have 
differed significantly from those used for wheat 
- the less so since both were often sown together 
(maslin, meteil, Mengkorn...). Rye can produce crops 
in soils that are unfit for wheat, but this remark 
is of little use to explain when and why it was put 
into cultivation. The only possible hypothesis for 
the moment comes from a rarely observed fact, 
which I would propose to call ‘the rye exception’. 
Asfar as is known to me, rye was never transformed 
into anything other than bread proper (and beer, 
meaning by ‘beer’ any fermented liquid product), 
whereas all other cereals can be accommodated 
into a large number of products other than bread 
(porridge being one among many). If, to be made 
edible, rye had to be made into bread, and bread 
only, it leads to the hypothesis that its domestica- 
tion was made possible by the diffusion into 
northern Europe of Mediterranean bread-making 
techniques, and especially ofthe closed bread oven 
which seems to have been a Roman innovation. 


Once again, it should be stressed that our purpose is 
not to give answers but to ask questions. The rapid 
expansion of rye and oats in the first centuries BCE 
has to be explained. The only chance we have of 
finding explanations is to ask as many questions 
as possible. This is what we have tried to do here. 


Rice, Buckwheat, Maize and Millets 


After rye and oats, the only cereals that were 
introduced into European agricultures were rice, 
buckwheat, and maize, in that order. Rice was 
already known in Europe in Roman times, but it 
never became important, except in some very 
limited areas of Italy and Spain. Buckwheat was of 
first-rank importance in Asia and in eastern Europe 
(Russia, Poland, etc.). It only reached western 
Europe toward the end of the Middle Ages, via the 
Baltic countries. In northern Germany, Denmark 
and the Netherlands, buckwheat was found to 


thrive on the paring and burning of moors and 
peat-bogs, which were very extensive and until then 
completely unproductive. (By the way, let us not 
forget that paring and burning is a technique that 
requires hoes or spades with very strong and sharp 
iron blades.) In France, where moors and peat-bogs 
were much less extensive, buckwheat was grown in 
other conditions, either in very poor soils like the 
chalky wastes of the ‘Champagne pouilleuse’, or 
as a substitution for a fallow (that is, the several 
ploughings before a crop of rye) in Brittany. 


The history of maize is fairly well known, since 
it was brought back from America by none other 
that Cristobal Colon himself. But it seems to have 
taken some time, between one and two centuries, 
for maize to become really important anywhere. 
For the most part, maize found its place in areas 
with hot and wet summers, where it superseded 
millet. Unfortunately, we do not really know how 
the replacement process went on, one of the reasons 
being that millet itself is poorly documented in 
written sources. 


There are a lot of difficulties with millet. The word 
itself is misleading because, in current English, it 
refers to any one of nearly twenty cereal species 
that have little in common, except that they are 
more extensively grown in hot climates than in 
Europe. In ancient times, the name millet was 
restricted to the ‘true’ millet, Panicum miliaceum 
(Latin milium, Spanish. mijo, French mil, millet, 
Italian miglio, German Hirse, etc.), whereas the other 
species of European importance, Setaria italica, 
had a quite different name (Latin panicum, French 
panis, Italian panico, German Pfenig...). One cause 
of the modern confusion is obvious: both species 
were practically unknown in Britain, which is also 
a plausible explanation for why most economic 
historians, following the British lead, have always 
considered millets as negligible. There is another 
plausible explanation: in many cases, peasants grew 
millet by hand, as a snatch-crop and for their own 
consumption only, so that it was not recorded in 
written documents. But this second explanation 
is not quite convincing, for there are many other 
cases where millets (either Panicum or Setaria or 
both) were really important and remained so even 
after the coming of maize, well into the nineteenth 
century (Hörandner 1995). The problem of millets 
may be said to be the reverse of the problem of 
rye or oats. We know that rye and oats became of 
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first-rank importance in the first centuries of our 
era, but we do not know why. As for millets, we 
know they were always there, but we do not know 
whether they were important or not. 


The case of millets is probably not unique. A similar 
story could perhaps be told about tuber plants, 
with the triumph of the potato in the nineteenth 
century pushing the traditional uses of roots and 
tubers (beets, carrots, parsnips, turnips, etc.) into 
oblivion. Some of them found new uses as fodder 
or industrial plants (turnips, sugar-beets...). But 
their significance and importance in older times 
has often been lost and accordingly remains to be 
rediscovered. 


Domestication is Not Always the 
Answer 


Some plants pose a question of another kind: what 
is the difference between the regular use of a plant 
and its cultivation (or domestication)? This is the 
question we have already asked about meadow 
grasses. Another example is that of furze or gorse 
(Ulex europaeus). In many regions of Atlantic Europe, 
from northwestern Spain to the British Isles, furze 
was a first-rank fodder plant. The problem was 
to get rid of its spines, which prevent animals 
eating it in its natural state. The solution was to 
crush the plant in a mortar or a handmill before 
feeding it to animals. This developed into a regular 
practice in Brittany since at least the seventeenth 
century, for the feeding of young horses that were 
one of the main riches of the country as an export 
product. Was furze cultivated, i.e. sown in fields 
regularly ploughed, etc.? It was sometimes, but not 
always, all depending on local circumstances and 
opportunities. And as far as is known, there were 
no significant biological differences between ‘wild’ 
and ‘cultivated’ furzes; both remained spiny enough 
to require crushing before being fed to animals. 


The Spanish broom (Spartium junceum), is often 
confused with furze. However, the plant has a 
different geographical area, and more uses: for 
fodder too, but also for basketry, for textile and even 
perfumes. A recent study (Olivier 2005) has shown 
how important Spanish broom was ina small region 
of southern France (around Lodéve, Languedoc); 
but it also reminded us that Spanish broom was 


important in other areas of Spain and Italy. What 
furze and Spanish broom have in common is 
that both plants were sown or not, according to 
local circumstances, and that there are no visible 
differences between the sown and the ‘wild’ plants 
- with the consequence that their geographical area 
of use more or less coincides with their natural area 
of reproduction. Contrary to plants of world-wide 
distribution like wheat, barley, rice, maize, etc., 
furze and Spanish broom have not been carried by 
men beyond their natural habitat. 


Spanish broom is a plant with many uses: it should 
always be kept in mind that this is the rule, not 
the exception. Flax, one of the oldest known 
domesticated plants, is a good example: it produces 
edible grains, oil, and fibres, one of its peculiarities 
being that linseed oil is a regular food item in some 
countries (Germany for instance), whereas it is not 
regarded as edible in others (France). Most cereals 
too had uses other than food, and these non-food 
uses, although they may look quite secondary, may 
have been decisive in the choice of some cereals 
instead of others. The main cereals (wheat, rice, 
barley, rye...) do produce useful kinds of straw (for 
fodder; thatching, mats, baskets, etc.), whereas the 
‘millets’ (including maize, sorghum, etc.) do not. 
This may have had an incidence on harvesting 
techniques: ‘straw cereals’ (céréales à paille in French) 
are ordinarily harvested with a sickle, whereas 
millets are not. My hypothesis is that the sickle was 
not primarily an implement designed to harvest just 
the grain, for there are a lot of other techniques for 
doing that (Sigaut 1991), but to harvest something 
that could be called ‘grain-with-the-straw’. 


The number of non-food plants, or of food plants 
with non-food uses, is enormous. My last remark 
will be that in many cases, the distinction edible/ 
not edible applies, not to the parts of the plant, 
but to one of its products. This is typically the case 
of oil. As we have just seen, linseed oil is edible in 
some countries, not in others. But olive oil, now 
one of the most fashionable ingredients of modern 
cuisine, seems to have first been exclusively used 
for body ointments, long before being found to 
be edible: when and how did the discovery take 
place? In fact, oils (and animal fats) have always 
had a large number of different purposes, such as 
quenching hot steel, greasing axles, treating cloth, 
lighting lamps, etc. If we are to understand why one 
particular plant was important (or not) in this or 
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that time/place, we have to ask questions about all 
the possible uses of all its possible products. 


Conclusions 


Western European agriculture provides many 
examples of increasing crop diversity through 
time. From the beginnings of agriculture when 
wheat and barley were the dominant cereal species, 
Europe has witnessed the arrival of several new 
cereals: rye, oats, millets, rice, maize, as well as 
the contribution of other non-cereal species such 
as the buckwheat which enlarged the human diet. 
Some of them played a role in animal fodder, too. At 
the same time, innovations like the scythe allowed 


technical developments which helped in improving 
aspects of animal husbandry, for instance. In any 
case, introductions and innovations were also 
accompanied by static periods during which no 
fundamental changes occurred. Long periods of 
continuity with no major turning points contributed 
similarly to the development of agriculture in the 
region by encouraging permanencies of values and 
traditions. 


Despite the the great contribution of written 
sources to these issues, there are still aspects such as 
the concrete introduction of certain species like rye 
or oats, which greatly depend on interdisciplinary 
approaches that allow integration of different types 
of data and enable us to reach more advanced levels 
of knowledge. 


3.8. CROP DIVERSITY AND CHOICE IN THE PREHISTORIC 


AMERICAN SOUTHWEST 


Linda Scott Cummings 


Crop diversity may be assessed through multiple 
data sets. Identifying crops and identifying the 
plants that people ate are sometimes two different 
issues. The best evidence of what people ate comes 
from examination of coprolites or palaeofaeces, 
since they represent the digested remains of 
foods that were eaten. That is most often done by 
examining the pollen, phytolith, and macrofloral 
evidence for foods eaten. Other interpretation of 
crops often rests on recovering pollen, phytoliths, 
and/or macrofloral remains from archaeological 
sites or agricultural fields and assuming that 
they represent elements of the diet. Even farther 
removed, in terms of direct evidence, are the 
interpretations of crops based on tools recovered 
at sites. 


Two sets of coprolites from southwestern Colorado 
provide a good look at the diet of people living in the 
northern portion of the American southwest during 
the period of prehistory when agriculture was 
practiced. An introduction to the area and relevant 
time period are important to understanding this 
discussion. Both archaeological sites that contained 
the coprolites examined are located in southwestern 
Colorado - one inside and one just outside Mesa 
Verde National Park. Both sites are best described 
as ‘cliff dwellings’, meaning that the residences 
were constructed in rock shelters on the steep 
sides of drainages. The overhanging rock provided 
protection from weather. Hoy House, a 56-room 
complex, is located near the southern boundary of 
the park, just outside the park, while Step House is 
located in the southwestern portion of the park. Hoy 
House was occupied between CE 1140 and the early 
1200s. Step House was occupied at a similar time. 


Structures at both sites were made from shaped 
sandstone blocks set in an earthen mortar. 


At Step House, the coprolites were recovered from 
Room 21, probably an unroofed work area located in 
the upper part of the cave. This room is associated 
with Puebloan occupation of the site, but could 
not be narrowed further. There are doorways into 
Room 21 from two adjacent rooms and a window 
into a third room. The wall near the window also 
displayed holes that were probably to accommodate 
wall pegs, presumably for hanging items. Coprolites 
and trash were deposited in the southern two- 
thirds of the room, constituting fill above the 
upper (latest) floor. The northern portion of this 
layer of fill contained sterile sand and rock. Many 
artefacts including a stone knife blade fragment, 
hammerstones, a notched hammer, unifacial manos 
and another grinding stone, a wooden arrow point, 
fire drill ‘points’ made from juniper, an oak axe or 
hammer handle, fire pokers, and three twill-plaited 
sandals were found on the floor of this room. 
Twelve coprolites from Step House in Mesa Verde 
National Park were examined for pollen, phytoliths, 
macrofloral remains, and parasites. Food remains 
from maize (Zea mays) cobs and kernels, squash 
(Cucurbita) rinds, seeds, and peduncles (stems), bean 
(Phaseolus) pods and one bean seed, an amaranth 
(Amaranthus) root, and prickly pear cactus (Opuntia) 
remains were noted in the trash, as were bones from 
turkey, cottontail rabbit, mule deer, bighorn sheep, 
marmot and packrat. 


Fifty-nine coprolites from Hoy House and Lion 
House were examined for pollen and macrofloral 
remains in the late 1970s when phytolith analysis 
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of human coprolites was not done. Therefore, 
recovery of evidence of plants that people ate relies 
on the pollen and macrofloral data bases. Cultigens 
in the diet consisted of Zea mays (maize), Cucurbita 
(squash/pumpkin), and Phaseolus (common bean). 
This triad of cultivated plants has been known to 
bethe staple of prehistoric peoples in the American 
southwest who practiced agriculture. 


The coprolites examined from Hoy House and Lion 
House are dated only by their association with the 
sites from which they were recovered. These sites 
were occupied between the mid-CE 1100s and the 
early 1200s. Examination of a stratigraphic pollen 
record through the trash midden at Hoy House 
(Scott 1979) indicates that a nearly climaxed forest 
existed on the mesa top near Johnson Canyon at 
the time of initial occupation of Hoy House around 
mid-CE 1100. Extensive clearing of arable lands on 
the mesa top began shortly thereafter, continuing 
with greater efficiency into the early 1200s. 


Cultigens 


Pollen, seeds, and phytoliths recovered from the 
coprolites indicate that the diet included maize 
on a regular basis (9596 of the coprolites at Hoy 
House and 10096 of the coprolites examined from 
Step House). In contrast, Cucurbita (squash) pollen 
was observed in 4196 of the coprolites (Hoy House) 
and up to 5896 of the coprolites at Step House. 
Finally, Phaseolus (bean) pollen was recorded in 
a mere 796 of coprolites at Hoy House, while the 
macrofloral remains were noted in 1796. In contrast, 
by including phytolith analysis, Phaseolus evidence 
was recovered in 9296 of the coprolites at Step House, 
even though macrofloral remains were noted in 
only 4296 (Cummings 1994, Scott 1979). It is likely 
that beans were under-represented in the pollen 
and macrofloral records. Recovery of Phaseolus 
hook-shaped hairs in the phytolith record for the 
Step House coprolites indicates that people were 
eating not only the dried beans, but also the bean 
pods, since the hairs are part of the pods. Bean pods 
exhibit hook-shaped hairs on their exterior. If the 
beans are removed from the pods and eaten, these 
hairs are not expected to show up in coprolites. 
However, if the bean pods are eaten along with the 
beans, the hairs will be introduced into the human 
digestive tract. This is the only evidence that will 
distinguish between eating just the ‘beans’ and 


eating the 'beans and pods'. Hook-shaped hairs 
were recovered from 9296 of the coprolites examined 
from Step House, indicating that beans, including 
the pods, were a common food. This recovery also 
provides evidence that beans were stored whole, in 
their pods, since it is not reasonable to expect that 
this room was used primarily during the summer 
when bean pods were available fresh. Instead, it is 
far more likely that this room was used as a latrine 
during inclement weather, which in this area is 
usually during the winter. 


Cultigens usually provide a more consistent food 
source than relying upon gathered, native foods. For 
this reason, many cultures often gravitate towards 
extensive reliance upon cultigens at the expense of 
native, wild foods that often are more nutritious. 
Cultigens provide a regular calorie base for the diet. 
In addition, in the American southwest, maize is 
the staple that provides the highest carbohydrate 
and calorie input to the diet. The combination of 
maize and beans provides all the amino acids in 
appropriate ratios, since each individual food does 
not contain a full complement of amino acids in 
desirable concentrations, making this combination 
an excellent source of protein. In addition, native 
saltbush leaves and fruit cases were burned to 
produce a salty ash that could be added to maize. 
Addition ofthis type of alkali, termed nixtamalisation 
after the Aztec words nixtli (ashes) and tamalli 
(uncooked dough made from corn), softens the 
outer coating of the kernel, releasing enzymes 
that act on starches and proteins. The action of 
denaturing proteins by the alkali makes them 
more available to human digestion systems. This 
includes release of niacin that is otherwise bound 
to proteins in the corn. One more benefit is the 
increase in minerals that are absorbed into the corn 
while being boiled in the alkali water. Quantities 
of calcium, iron, zinc, potassium, and copper are 
increased. Finally, the interaction between the fat in 
the maize kernel and the alkali can produce a soapy 
taste, which is easily removed by discarding the 
liquid used to boil the maize (http://kitchenscience. 
sci-toys.com/acids, accessed August 15, 2012.) 
Whether or not prehistoric people understood the 
improvement in nutrition, use of ash made cooking 
dried maize kernels easier and more complete and 
added valuable salt to the diet. The change in taste 
alone might account for much of the preference to 
add ash. Squash was a good source of Vitamin A, 
although it does not contribute much as a calorie 
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or carbohydrate source. The choice to eat squash 
flowers also appears to reflect preference, as it does 
not add much volume or calories to the diet. Beans 
(pulses) provide slightly more calories and fewer 
carbohydrates, when compared with squash. Maize, 
then, probably was the major staple for providing 
calories and carbohydrates to the diet. 


Encouraged or Tolerated 


Some native foods grow well in disturbed areas, so 
are constantly part of the weedy plant population. 
These plants were easily encouraged or tolerated 
around the fringes of cultivated plots and even 
villages. In many areas, including the American 
southwest, these plants constituted a large part of 
the diet. Plants that probably were encouraged, but 
not domesticated, include goosefoot, a member of 
the beet/spinach family that was valued for both its 
leaves and seeds. Chenopodiaceae-Amaranthaceae 
(Cheno-ams) pollen (a term used in North America to 
denote pollen from the Chenopodiaceae family and 
the genus Amaranthus) from this and related plants 
was present in 100% of the coprolites at both Hoy 
House and Step House. Recovery of calcium oxalate 
crystals from 100% of the Step House coprolites 
indicates that people were eating greens of plants 
in the Chenopodiaceae family on a consistent basis. 
The absence of phytolith analysis makes it difficult 
to confirm consumption of greens at Hoy House, 
highlighting the importance of phytolith analysis 
when interpreting the importance of greens, such as 
goosefoot greens, or saltbush fruits, both of which 


produce calcium oxalate crystals that often survive 
the digestive process. 


Cleome (beeweed, see Fig. 3.24) was noted in 95% of 
the samples examined for pollen at Hoy House and 
83% at Step House. This abundance indicates that 
beeweed greens were a common element of the 
local diet. According to ethnographic literature, the 
greens and flowers were collected together when 
gathering material that would be boiled up and 
eaten or boiled further to make viscous pottery 
paint. The mass could be dried and stored, to be 
reconstituted later and used either as pottery paint 
or food. The reconstituted material was usually 
fried in grease when it was to be eaten (Whiting 
1939). Understanding this type of food storage is 
important when interpreting the food resources 
available to people of the past. Plants eaten for 
their greens usually provide relatively few calories 
and were probably viewed as a supplement, rather 
than a staple, by most people. Greens are usually 
available seasonally, as they tend not to dry well. 
Cooking Cleome, then storing the cooked ‘guano’ 
appears to be an exception to this. 


Members of the mustard family, such as Lepidium 
(pepper grass) or Descurainia (tansy mustard), also 
might have been encouraged to grow in the vicinity 
of agricultural fields. Both pepper grass/tansy 
mustard and goosefoot (Chenopodium) are weedy 
plants that would need little encouragement other 
than failure to uproot or remove them. 


Another weedy plant that was valued for both its 
leaves and its seeds, which were ground into flour, 


à 


NU. 


Fig. 3.24. Cleome sp. (beeweed) a) plant and b) cooked greens 
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is Portulaca (purslane). The succulent leaves have 
a slightly lemony taste and are good eaten raw. It 
is likely that members of the nightshade family, 
such as Physalis (ground cherry) also were either 
encouraged or tolerated, since these plants are 
not particularly abundant growing wild on the 
landscape. Recovery of pollen representing this 
family and seeds identified as ground cherry from 
25% and 75% of the coprolites, respectively, attests 
to the importance of plants in this group in the diet. 
Ground cherry fruits have an adstringent quality 
that is unique. They are particularly good when 
included in meals or dishes that also contain maize, 
beans, and/or light meats such as turkey or rabbit. 


Native 


Native Opuntia (prickly pear cactus) produces edible, 
sweet fruits, as well as edible, succulent pads (Fig. 
3.25). Recovery of calcium oxalate druses* in both 
the phytolith and macrofloral records, as well as 
pollen, indicates consumption of various parts of 
this cactus. Opuntia pollen was noted in 24% of the 
coprolites at Step House, while macrofloral evidence 
in the form of epidermal tissue, glochids, and 
calcium oxalate crystals were observed in 12%, 8%, 
and 5% of the coprolites (total of 33%), respectively. 


Grass seeds from native grasses also were eaten. 
Evidence of their consumption may be found in 
any of the data bases. However, since grass seeds 
often were ground into meal, recovery of seeds is 
expected to be relatively rare. Therefore, recovery 
of grass seeds in 33% of the coprolites at Step House 


Fig. 3.25. Opuntia sp. (prickly pear cactus) with fruit (tunas) 


probably under-represents the number of people 
eating grass seeds. 


Another important discovery from the phytolith 
analysis was the importance of yucca leaves as 
something that was chewed. Although yucca pollen 
was recovered occasionally at Step House (8%), 
calcium oxalate raphids? were present in 92% of 
the coprolites, indicating that prehistoric people 
living in this area probably chewed yucca leaves 
much as modern people chew gum. Recovery of 
Yucca raphids is probably the result of chewing 
yucca quids and/or processing yucca leaves with the 
teeth to remove the fibres for basketry or other uses. 
The raphids present in Yucca leaves are not present 
in the edible fruit and flowers, so consumption of 
these parts is not expected to leave the same type 
of evidence. 


Conclusions 


Although the diet of Puebloans living in the 
American southwest has long been thought to 
have been dominated by the cultivated plants 
maize, beans, and squash, there is also considerable 
evidence for consumption of native plants. Certainly 
the cultigens played an important part in the 
diet, providing important sources of calories and 
nutrients. It is likely that they also added greatly 
to stability for the Puebloans living in hamlets and 
villages. 


Richness of diet was noted primarily in the variety 
of non-cultivated plant remains recovered. Evidence 
for Cheno-ams was noted in 75% of the pollen 
and 100% of the phytolith samples at Step House. 
Recovery of druses representing Cheno-ams, such 
as goosefoot or saltbush, indicates that people ate 
not only ground seeds, but also ate leaves of these 
plants, probably much like people eat spinach today, 
and possibly also fruits of saltbush. The seeds of 
these plants were ground into meal, providing a 
protein-rich meal with fewer carbohydrates than 
are present in grass seeds or cereals such as maize. 
Although small, they are very easy to collect, 
making them a valuable resource when considering 
the number of calories expended to harvest and 
prepare this resource compared to the calories 
ingested. 
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Theimportance of native plants, whether encouraged 
to grow on disturbed land or not, is also evidenced 
by recovery of remains from several other plants. 
Cleome pollen was noted with regularity, indicating 
that people living in Step House also ate beeweed 
greens, probably on a regular basis. Prickly pear 
(Opuntia) cactus also was part of the diet. This might 
have included the succulent pads, after the spines 
had been removed by singeing, or the fruits, many 
of which are sweet. Eating the sweet fruits is noted 
to provide a lot of sugar in the diet and also result 
in significant tooth decay (Watson 2008). Native 
grass seeds also were part of the diet and, in fact, 
were probably eaten more commonly than appears 
from this recovery. Evidence for Portulaca was not as 
abundant in samples from Step House as it was at 
Hoy House, suggesting that the people living in Step 
House probably did not consume as much purslane 
or that they ate purslane when it was young and 
had not yet flowered. 


Although evidence for diet is more direct when 
obtained from coprolites, microscopic (pollen, 
phytolith and starch) and macroscopic (macrofloral) 
remains from dwellings, features, vessels, and 
other locations also provide valuable information 
on diet. For instance, pollen recovered from a pit- 
house (dwelling) floor near Mesa Verde yielded 
a similar complex of plants to those observed in 


Fig. 3.26. Allium sp. (wild onion) a) harvested bulb, b) plant 


these coprolites that appear to have been processed. 
Examination of samples collected every quarter- 
metre from the floor surface provides valuable 
information concerning economic activities within 
the structure. Two types of pollen that were widely 
distributed over the floor (Cleome and Apiaceae) 
suggest hanging beeweed and plants from a member 
of the Apiaceae family from the ceiling either to dry 
or for storage. The cultigens maize, beans (pulses), 
and squash were processed in the vicinity of the 
cooking hearth and also the ‘kitchen’ area along 
the south wall and behind small walls separating 
this area from the larger room used for living and 
sleeping. Other native foods noted to have been 
processed or stored in this structure included wild 
onion (Allium, Fig. 3.26), which probably was hung 
from the wall or ceiling in a corner; prickly pear 
cactus (Opuntia); Ephedra that was processed as a 
medicine and probably contained within a ceramic 
vessel to the west of the hearth; cattails (Typha); 
and others (Cummings 1998). 


Analysis of microscopic and macroscopic botanic 
remains from coprolites and dwellings provides 
evidence that the Puebloan people of southwestern 
Colorado were successful agriculturalists who 
also gathered or collected native plants that were 
important parts of their diet. Whether these native 
plants were weedy plants that grew in disturbed 
areas around their hamlets or villages or they were 
actively encouraged to grow in disturbed areas 
or even along the edges of cultivated gardens or 
larger agricultural fields, they appear to have had 
an important role in the diet of the local people. 
Even plants expected to have been less abundant 
on the landscape, growing in special habitats, such 
as cattails in wetlands or wild onion or cactus on 
the mesa tops, thus requiring more effort to collect, 
were sufficiently valued to be retained in the diet. 
Analysis of diet of these people provides an example 
of continuity of diet with the past, reaching back to 
pre-agricultural times, and retention of importance 
and use of native plants that grew locally. 


3.9. PROCESSES OF PREHISTORIC CROP 
DIVERSIFICATION IN THE LAKE TITICACA BASIN 
OF THE SOUTH AMERICAN ANDES 


Maria C. Bruno 


Introduction 


The Lake Titicaca basin has long been recognised 
as an area of crop diversity in the Andes of South 
America (Beck and Garcia 1991; Cardenas 1989; La 
Barre 1947; Weberbauer 1945). People began to farm 
this region as early as 1500 BCE and communities 
of indigenous Aymara and Quechua subsistence 
farmers continue today. The lake is located in the 
altiplano, a high (3500-4000 m asl) plain that extends 
between 15° and 22° S between the eastern and 
western Andean mountain ranges (Allmendinger 
et al. 1997; Clapperton 1993). The altiplano is one of 
the driest and coldest inhabited zones ofthe Andes 
with an annual rainfall of approximately 200-800 
mm per year (Vuille et al. 2000) and a mean annual 
temperature of between 7° C-10° C (Montes de Oca 
1995). The Lake Titicaca basin, however, is an oasis 
within the altiplano. The immense body of water 
(approximately 8562 km?) absorbs solar radiation 
making the water temperature warmer (10-14° C) 
than the surrounding land and air (Wirrmann 
1992). This radiation of warmth generates ‘thermal 
effects’ (Boulange and Aquize 1981) that create 
warmer yearly temperatures and more rainfall. This 
temperate micro-climate supports very productive 
agricultural systems around the lake (Vacher et al. 
1992). 


Although its cool, dry climate prevents cultivation 
of Andean species such as chili peppers (Capsicum 
baccatum Jacq.), squash (Cucurbita maxima Duchesne, 
C. moschata Duchesne ex Poir.) and coca (Erythroxylon 
coca Lam.), the region has a great varietal diversity of 


Greater Andean Lake Titicaca 
Region Basin 
Moseley (2001), Rowe (1962) Janusek (2003), Stanish (2003) 
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Formative 
Early Horizon 
1000- : 
Chavin Early 
Formative 
15004 
Late 
Initial Period Archaic 
2000 
Fig. 3.27. Lake Titicaca Basin chronology. (assembled after Janusek 


2003; Moseley 2001; Rowe 1962; Stanish 2003). 
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crop species that can be grown: quinoa (Chenopodium 

uyana quinoa Willd.), kañawa (Chenopodium pallidicaule 

Ba renci Guyana Aellen), potatoes (Solanum tuberosum L., Solanum 

Y tol ; stenotomum Juz.), and the Andean tubers oca (Oxalis 

Ecuadgh fee tuberosa Molina), isafiu (Tropaeolum tuberosum Ruiz 

K } and Pavön), and ullucu (Ullucus tuberosus Caldas). 

Farmers here also cultivate unique varieties of maize 

(Zea mays L.), tarwi (Lupinus mutabilis Sweet), and 

several Eurasian crops, principally fava beans (Vicia 
faba L.) and barley (Hordeum vulgare L.). 


2) 


The goal of this paper is to explore some of 
the processes by which this diversity arose. I 
examine archaeobotanical data from the southern 
Lake Titicaca Basin to evaluate three models: 1) 
diversification due to the domestication of a crop 
in a particular area (a Vavilovonian model); 2) 
diversification of crop species as a strategy of risk 
reduction and agricultural intensification; and 3) 
diversification as the result of a political-economic 
strategy. 


f The Andean region as a whole was home to several 


Fig. 3.28. South America showing Andes mountain range and pre-Columbian civilisations (Fig. 3.27, Fig. 3.28). 
Lake Titicaca. 


Y 


à Titicaca lake. 


LÀ 


Fig. 3.29. The Lake Titicaca Basin with the sites mentioned in text. 1) Kala Uyuni; 2) Kumi Kipa; 3) Chiripa; 4) Sonaji; 5) Quelcatani Cave; 
6) Jiskairumoko; 7) Ch'isi; 8) Q'ota Pata; 9) Tiwanaku. Map: R. Lugon, J.-C. Loubier and A. Chevalier. 
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In the Lake Titicaca Basin, complex societies 
first developed during the Formative Period, 
approximately 1500 BCE to CE 300 (Hastorf 2008; 
Janusek 2004a). This gave rise to one of the first 
Andean states, Tiwanaku, between CE 300 and 1100 
(Fig. 3.27, Fig. 3.29) (Kolata 1993; Ponce Sangines 
1977). Its monumental, ceremonial, and urban 
centre was located approximately 20 km from 
the southern lakeshore in modern-day Bolivia. Its 
influence, however, spread to southern Peru and 
northern Chile. After the fall of the Tiwanaku state, 
the population split into small, independent groups, 
often called sefiorios or kingdoms (CE 1150-1450). 
By 1475, the Inca Empire conquered these groups 
and dominated the region until the arrival of the 
Spanish in 1532. In this discussion, I focus primarily 
on the first two periods of Titicaca Basin prehistory, 
the Formative and Tiwanaku periods, and their roles 
in producing the diversity of crop varieties found 
in the region today. 


Based on recent genetic and archaeobotanical 
studies, I argue that the lake basin was likely not 
the centre of domestication for several of the crops, 
but that their diversity emerged out of dynamic 
productive, environmental, and cultural processes 
throughout its prehistory. First, I examine patterns 
in quinoa and tuber remains during the Formative 
period (1500 BCE-CE 300) and discuss how early 
farmers may have increased crop diversity as a 
strategy of risk reduction and agricultural intensi- 
fication. Second, I examine how political factors 
during the Tiwanaku period (CE 300-1100) may 
have lead to the development of new maize varieties 
specifically adapted to the lake basin. 


Domestication as an Explanation of 
Diversity 


Following concepts developed by evolutionary 
biologist and botanist de Candolle (1884), the 
Russian agronomist N. I. Vavilov (1992) proposed 
that the place where a crop was domesticated 
could be located by identifying the area with 
greatest diversity of crop varieties. Vavilov (1992), 
following Cook (1925), proposed that the Andean 
region of South America was one of the world’s 
primary centres of crop domestication. Subsequent 
researchers documented great diversity in varieties 
of chenopods, potatoes, and other Andean tubers 


in the Lake Titicaca basin, suggesting this may be 
their place of origin (Gandarillas 1979; Hawkes 1990; 
Leön 1967; Ugent 1970). Thus, a Vavilovian model 
might explain the diversity of crop varieties found 
in the Lake Titicaca Basin. 


Unlike some of the other primary centres of domest- 
ication (Near East, Mexico, eastern North America, 
tropical South America), there has been relatively 
little archaeological and archaeobotanical research 
focused on the origin and spread of Andean highland 
crops. Although limited, available archaeobotanical 
data do provide some insight into the early history 
of the domesticated pseudocereal quinoa, potatoes, 
and the Andean tuber oca in the Lake Titicaca Basin. 
Current data show that fully agricultural societies 
were established by the Formative period (Browman 
1989; Bruno and Whitehead 2003; Eisentraut 1998; 
Whitehead 2006), thus many researchers suggest 
that the process of plant domestication must have 
begun in the Late Archaic period (approximately 
4000-1500 BCE) (Aldenderfer 1989; Bruno 2006; 
Pearsall 1992) (Fig. 3.27). 


Chenopodium quinoa grains have been found in two 
Archaic sites in the western Lake Titicaca Basin, 
Quelcatani Cave and Jiskairumoko, Peru. Although 
Phyllisa Eisentraut (1998) identified domesticated 
quinoa grains in Archaic levels at Quelcatani Cave, 
direct AMS? dating of these seeds showed they 
derived from the Formative period approximately 
900 cal. BCE (2740+50 bp). Radiocarbon dates were 
calibrated using OxCal 4.1, IntCal 04 (Reimer et 
al. 2004). Andrea Murray (2005) identified quinoa 
grains from Jiskairumoko and the site directors (Dr. 
Nathan Craig and Mark Aldenderfer) are currently 
waiting for the results of direct AMS dates in 
order to determine their age. Quinoa seeds occur 
in sites in the central Peruvian highlands and 
Chilean coast but have not been directly dated. 
They derive from contexts ranging from 5000 to 
3000 BCE (Aldenderfer 1999; Iriarte 2007; Kuznar 
1993; Nordstrom 1990; Pearsall 1992; 2008; Planella 
et al. 2005). Currently, the earliest direct date for 
domesticated quinoa in the lake basin is from the 
Formative period site of Chiripa, Bolivia, and is 
approximately 1500 cal. BCE (3200+60 bp) (Bruno 
and Whitehead 2003; Whitehead 1999) (Fig. 3.29). 


Tuber remains are generally scarce in the archae- 
ological record because they do not preserve well 
due to their high water content and thin-celled 
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walls (Wright et al. 2003). In the Lake Titicaca 
basin, it is rare to find large diagnostic specimens, 
but fragments of parenchyma tissue derived from 
tubers are common (Browman 1989; Erickson 1976; 
Whitehead 2006; Wright et al. 2003). To date, no 
tuber or parenchyma remains have been identified 
in Archaic period sites in the Lake Titicaca Basin; 
however, Claudia Rumold (2010) has identified 
Solanum spp. starch grains from Late Archaic 
(approximately 3200-2300 BCE) ground stone atthe 
site of Jiskairumoko. She also identified Solanum spp. 
starch grains from Early Formative ground stone 
(Rumold 2010). 


Like quinoa, the earliest tuber macroremains appear 
in Formative period sites, although none have been 
directly dated. At Chiripa, archaeologists have found 
whole charred potatoes, perhaps even chuño (freeze- 
dried potatoes), oca, and ullucu (Browman 1989; 
Towle 1961; Towle, pers. comm.). Midori Lee (1997) 
identified remains of chuño and oca at Ch’isi on the 
Copacabana Peninsula, Bolivia. Both of these sites 
pertain to the Middle Formative period (800-250 
BCE), and are much later than the earliest identified 
potato or Andean tuber remains encountered in the 
central highlands or coast (earliest approximately 
2000 BCE) (Pearsall 2008). 


Given the fragmentary nature of the archaeological 
record, molecular genetic studies of crop popu- 
lations can provide a better manner with which to 
identify where plants were domesticated (Pickersgill 
2007; Zeder et al. 2006). To date, molecular studies 
have placed the domestication of two of these 
aforementioned crops outside of the Lake Titicaca 
Basin: quinoa in the eastern Andean slopes or 
plains of Argentina, Uruguay, and Paraguay (Wilson 
1990) and oca on the eastern slopes of the Andes 
(Emshwiller 2006). Molecular studies of the potato 
suggest a single origin in southern Peru, which 
could include the Titicaca Basin (Spooner 2005). 


Future excavations, archaeobotanical analyses, and 
molecular studies will improve our understanding of 
early plant use in the Lake Titicaca Basin. Current 
data, however, suggests that initial domestication 
may have occurred outside of the basin, requiring 
us to look beyond a Vavilovian explanation for 
diversity here (Brush et al. 1995; Harris 1990; Hawkes 
1983). These data do show us, however, that farmers 
have been cultivating these crops in the lake basin 
for over 2000 years. I now explore how factors 


such as risk reduction, agricultural intensification, 
environmental characteristics, and socio-political 
processes may have contributed to the high crop 
diversity in the region. 


Crop Diversification as a Strategy 
of Risk Reduction and Agricultural 
Intensification 


Unlike modern, industrial monocrop agriculture, 
traditional farming systems strategically incor- 
porate a diversity of crops and varieties. Increasing 
crop diversity not only decreases the risk of crop 
failure, but may also contribute to greater overall 
productivity (Hawkes 1983; Netting 1993). For 
example, many of the crop varieties cultivated in the 
lake basin today reflect the different risks present 
in various micro-environments within the region. 
There are sturdy frost- and drought-resistant 
varieties of potatoes, ullucu, quinoa, and kañawa 
that are grown at higher elevations and in the open 
plains. They also have varieties of oca, isañu, and 
potatoes that thrive in more temperate settings 
on the lakeshore and in protected valleys. Farmers 
plant each of these varieties across the landscape 
each year. This diversity usually guarantees that 
some of the crops will be successful despite poor 
conditions (frosts, drought, flood), and, in the 
best-case scenario, result in a successful harvest 
(Bruno 2011; Carter and Mamani 1982; Ochoa 1990). 
Thus, strategies of risk reduction and agricultural 
intensification provide another possible explanation 
for the diversity of crop varieties seen in the Lake 
Titicaca Basin. 


I evaluate this scenario using results from my study 
of Formative period macrobotanical remains from 
the Taraco Peninsula, Bolivia. I analysed charred 
plant remains from three sites: Kala Uyuni, Sonaji, 
and Kumi Kipa (Fig. 3.30). The Taraco Archaeological 
Project, directed by Drs. Christine Hastorf and 
Matthew Bandy, excavated these sites between 2003 
and 2005. Here, I consider 198 samples in total, 61 
samples from the Middle Formative (MF) period and 
137 samples from the Late Formative (LF) period. 


Quinoa is one of the most common and abundant 
seeds recovered from macrobotanical samples in the 
Lake Titicaca Basin (Browman 1989, 147; Eisentraut 
1998, 171, 187; Whitehead 2006, 268; Wright et al. 


122 MARIA C. BRUNO 


504000 506000 508000 510000 512000 514000 
L L 4 1 


516000 518000 520000 522000 524000 526000 
L L L 


8188000 


8186000 


8188000 


8186000 


8184000 


Kumi Kipa 


8182000 * 


8180000 


Chiripa 
u EE 


8182000 8184000 


8180000 


8178000 


504000 506000 508000 510000 512000 514000 


8176000 


8178000 


516000 518000 520000 522000 524000 526000 


Fig. 3.30. The Taraco Peninsula, Bolivia, with sites mentioned in text. 


2003, 387). In my study, quinoa seeds were present 
in 90% of the MF samples and 97% of the LF samples 
(see Bruno 2008 for full description of data) (Fig. 
3.31). Its prevalence is due in part to the plant's 
production of thousands of small, sturdy seeds that 
preserve very well when charred. It was also likely 
a very important crop early in farming history 
because it does not require much effort to cultivate. 
The soil does not need to be heavily tilled before 
planting, and the seed can be broadcast sown. To 
harvest quinoa, the stalk is simply pulled out of the 
ground by hand. 


50% W Middle Formative (N=61) 


20% 
10% 1— ES | 
0% + —— — — à 


Quinoa Parenchyma 


E Late Formative (N=137) 


Oxalis spp. Solanum spp. 


Fig. 3.31. Ubiquity of crops through time. 


Assessing the role of tubers is more difficult 
given poor preservation, but tentative trends are 
emerging based on patterns in tuber/parenchyma 
fragments, as well as seeds derived from these 
species. Tuber and parenchyma tissue fragments are 
common in the samples I studied, occurring in 92% 
of the MF samples and 88% of the LF samples (Fig. 
3.31). Although there were no diagnostic fragments, 
there are seeds of potentially two domesticated 
species, Oxalis spp. and Solanum spp., in the samples. 
Humans do not consume the seeds of these crops, 
but the plant is often fed to livestock before the 
tubers are harvested. Grazing herds also feed on 
wild populations (Bruno 2008). Thus, these seeds 
likely entered the archaeological record through 
the burning of domesticated camelid dung, a 
practice still common today (Hastorf and Wright 
1998; Miller and Smart 1984; Winterhalder et al. 
1974). Wild and domesticated species of Oxalis spp. 
and Solanum spp. have similar seeds; therefore, it 
is not possible to determine if the archaeological 
specimens are from crops or natural populations. 
Despite these difficulties, there is a notable change 
in their presence through time: the ubiquity of Oxalis 
spp. seeds increases from 8% in the MF to 17% in the 
LF and Solanum spp. increases from 17% to 28% (Fig. 
3.31). The increase in their ubiquity suggests that 
both Oxalis and Solanum became more common on 
the landscape through time. Wild and domesticated 
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species of these crops do have a close relationship 
(Brush et al. 1981; Emshwiller 2002; Johns and Keen 
1986). It is common to find wild species growing 
in cultivated fields and studies show that the great 
diversity of potatoes, in particular, is due in part, to 
high introgression between wild and domesticated 
populations (Brush et al. 1995; Ochoa 1990). 


These patterns suggest that during the Late Forma- 
tive period tuber crops increased in importance on 
the Taraco Peninsula. The slower adoption of tuber 
crops may be due to the labour needed to cultivate 
them. Unlike quinoa, the soil must be excavated to 
plant and harvest tubers. Interestingly, we do find 
an increase in the density of stone agricultural tools 
during the Late Formative period (Miller et al. 2008), 
supporting the hypothesis that tuber production 
increased at this time. Increasing the cultivation of 
tubers would have increased the overall diversity 
of crop species produced on the Taraco Peninsula. 
Although these additional species would provide 
greater protection against crop failure from frost, 
pests, droughts or flooding, they would also increase 
overall food production. Based on survey (Bandy 
2006) and excavations (Bandy 2007), we know that 
Late Formative populations were larger and more 
complex than previous Taraco inhabitants. It is, 
therefore, possible that crop diversification as a 
strategy of both risk reduction and agricultural 
intensification in this region has its roots in the 
Formative period (Bruno 2008, Chapter 12). 


Political Economy and the 
Diversification of Altiplano Maize 


While farmers must meet the needs of their household 
and village, there are certain circumstances when 
they must also meet demands of a larger political 
entity (Brookfield 1972; Sahlins 1972, 101-102). For 
example, the importance of maize (Zea mays L.) 
production for the political economy of the Inca 
Empire has been well-documented for the central 
Andes (Hastorf 1990; Hastorf and Johannessen 1993). 
Thus, the demands of an influential leader or a state 
apparatus may also motivate farmers to develop 
new varieties or adopt new crops. 


This may have been the impetus for the development 
of maize varieties that can grow in the Lake 
Titicaca basin. Genetic data verify that maize was 


domesticated in Mexico and was introduced into 
the Andes and the Lake Titicaca basin (Matsuoka et 
al. 2002). Andean farmers adopted this tropical crop 
and developed dozens of new varieties, several of 
which are adapted to the more temperate areas of 
the Lake Titicaca basin (Confite Pufieno, Altiplano, 
Patillo and Kulli) (Cutler 1946; Ramirez et al. 1960). A 
growing body of data on maize from archaeological 
sites in the Titicaca basin permits us to track when 
it was introduced into the basin and began to be 
cultivated (Logan et al. 2012). 


The earliest evidence of maize in the Titicaca Basin 
is from microbotanical remains. Amanda Logan 
(2006) identified maize phytoliths and starch grains 
from the sites Chiripa, Kala Uyuni, and Kumi Kipa 
on the Taraco Peninsula. She encountered them in 
a variety of contexts, including public, special-use 
buildings (sunken courts), domestic middens, and 
ground stone. Robert Thompson identified maize 
phytoliths from sites at Ch’isi on the Copacabana 
Peninsula, Bolivia (Chavez and Thompson 2006) 
(Fig. 3.28). None of these remains have been 
directly dated but derive from contexts dating to 
the Middle and Late Formative periods. There is 
little macrobotanical evidence for maize in the 
Formative period. Midori Lee (1997) identified 
one maize kernel and one maize glume from the 
Middle Formative period site of Qhot’a-Pata on 
the Copacabana Peninsula. I found two fragmented 
maize kernels at the Late Formative period site Kala 
Uyuni (Bruno 2008). 


The scant evidence of maize throughout the 
Formative period suggests that it was not cultivated 
in the basin during this time. There is excellent 
preservation of charred seeds and even parenchyma 
tissue in these sites, thus the lack of maize 
macrobotanical remains should not be attributed to 
poor preservation. Instead, it may have been traded 
or brought in from temperate zones to the east and 
west. While maize may have been consumed as a 
food, the kernels boiled and eaten, as is common 
today, it may have been fermented to produce an 
alcoholic beverage known as chicha (Cutler and 
Cardenas 1947; La Barre 1938). Recent studies of 
carbon isotopes from human remains suggests that 
maize was only consumed in significant quantities 
by individuals associated with Late Formative 
ceremonial architecture at sites such as Tiwanaku, 
Khonkho Wankane, and Kala Uyuni (Berryman 
2010; Miller et al. 2008). Given the available data, 
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maize was probably obtained from other regions 
as a special-use plant, not a food crop, during the 
Formative period. 


Maize took on a much greater role in the Tiwanaku 
period. Analysis of macrobotanical remains from 
the site of Tiwanaku show that maize (cupules, 
grains and cobs) occurs in approximately 20% of all 
samples (Hastorf et al. 2006; Wright et al. 2003). An 
increase in maize consumption during the Tiwanaku 
period is also evident in human stable isotopes. 
Tiwanaku period individuals from sites in the lake 
basin have higher C4 signatures than those from 
the Formative period, particularly among people 
associated with monumental architectural spaces 
in the Tiwanaku urban core (Berryman 2010). 


The increase in maize during the Tiwanaku period 
could be the result of it becoming a common food or 
that the consumption of chicha increased. Evidence 
for the latter can be found in the Tiwanaku ceramic 
assemblage, which includes specialised drinking 
mugs, known as kerus, and large jars possibly used 
in fermenting great quantities of alcohol (Alconini 
Mujica 1995; Janusek 2003). Scholars believe that 
an important part of Tiwanaku’s political strategy 
was to host large feasts and celebrations for people 
who travelled to and lived in the ceremonial centre 
(Janusek 2002; 2004b). There is also evidence for 
many of these practices in the Tiwanaku colonies 
in Moquegua and Cochabamba (Goldstein 2003). 


A study of morphological variability in grain and 
cupules demonstrates that the Tiwanaku had access 
to a wide range of maize varieties (Hastorf et al. 
2006). Morphological comparisons of maize from 
the Moquegua Valley in Peru and Cochabamba 
Valley in Bolivia suggests that these were two source 
regions, but there are other morphological variants 
whose geographical origins have not been identified 
(Hastorf et al. 2006). It is possible that some of these 
unidentified varieties could have been cultivated in 
the lake basin. Although more research is needed, I 
suggest that the cultural and political importance of 
maize for the Tiwanaku state may have instigated 
the development of varieties that could be grown 
in the basin. After the state fell, this variety would 
still have been available to local farmers, and may 
have been integrated into the household farming 
system alongside varieties of quinoa and tubers, as 
it is today. 


Conclusions 


The Lake Titicaca Basin is a locus of great crop 
diversity within the Andean region of South America. 
While some of this diversity could be attributed to 
it being a centre of crop domestication, the reasons 
why farmers integrated and developed new crops 
and varieties lie in the dynamic interactions of 
production, environment, culture, and politics. 
While it is possible that potatoes may have been 
domesticated in the Lake Titicaca Basin, other crops 
such as quinoa, oca, and maize were not, thus their 
presence and varietal diversity might be explained 
using other models, such as those addressing risk 
reduction, agricultural intensification, and political 
economy. 


Archaeobotanical data from the southern Lake 
Titicaca Basin, particularly the Taraco Peninsula, 
Bolivia, suggests that crop diversification began 
as early as the Formative period with increasing 
integration of tuber crops, such as potatoes and oca, 
to systems primarily based on quinoa cultivation. 
The data also indicate that maize was not part 
of the Titicaca Basin farming systems until the 
Tiwanaku period. Given its important role in the 
politics of the Tiwanaku state, it is possible that 
farmers were encouraged to develop varieties that 
could also be grown locally. These are presented as 
a hypothesis to be tested, for much more research 
is needed to truly understand the character of crop 
domestication and diversification in the region. 
In addition to tracking the introduction of new 
crops, another important avenue of research for 
the future is the study of morphological changes 
within particular crops such as quinoa and kañawa. 
With these data, we might be able to document the 
appearance of new crop varieties. We have begun 
to do this with maize, but more work is needed. 
An advantage to conducting such research in this 
region is that indigenous farmers continue to 
cultivate many of these crops and are conserving 
this great diversity in their fields. Collaborations 
between farmers, agronomists, and archaeologists 
promise to reveal more information regarding the 
origins of the diversity in the Lake Titicaca Basin of 
the Andes and preserving it for the future. 


3.10. CONCLUSIONS 


Elena Marinova 


The current chapter took up a specific focus 
on looking at crop diversity through time and 
to seeking out a better understanding of the 
processes involved in this diachronic perspective. 
The various contributions illustrate the way differ- 
ent communities have maintained, enlarged or 
decreased diversity according to the changing 


natural and social environments they were part 
of. The studies presented have shown that the link 
between crop diversity and culture is unmistakable 
and that their interaction is often an extremely 
dynamic process. Crop diversity appears, therefore, 
as one of the multiple results of the dynamic nature 
of human decisions and natural resources. 
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4 Adding Diversity. Between Occasional 
Food and Speculative Productions: 
Diversity of Fruit Uses, Diversity of 
Practices Regarding Fruit Tree Cultivation 


4.1. INTRODUCTION 


Laurent Bouby and Marie-Pierre Ruas 


Work on the origins and history of agriculture in 
Eurasia long paid little attention to the case of fruit 
trees. Particularly in archaeobotany, literature has 
concentrated on cereals and legumes, which make 
up the staple vegetal foods in Europe and played 
a major role in the beginnings of agriculture in 
the Near East. Today, the origins, the processes 
of domestication and diffusion, and the agrarian 
practices connected with these plants are fairly well 
known. On the contrary, fruits have all too often 
been considered simply as gathered or cultivated 
in archaeobotanical work. 


From ahistoriographical perspective, fruit trees have 
been especially regarded as taking on a significant 
place in the history of European agriculture with 
the emergence of complex societies, which took 
place in the eastern Mediterranean basin during the 
Bronze Age in the third and second millennia BCE 
(e.g. Childe 1958; Renfrew 1972; Gilman 1981; Fall et 
al. 1998; Janick 2005). These authors emphasise the 
capacity of fruit trees, principally those typical of 
Mediterranean arboriculture (i.e. the grapevine, Vitis 


vinifera L., the olive, Olea europaea L., and the fig-tree, 
Ficus carica L.), to provide food products (wine, oil 
and dried fruit) that are easy to conserve, transport 
and which have a high commercial value. The aspect 
of capital intensification supposedly represented 
by adoption of fruit arboriculture has also been 
highlighted. Trees do not bear fruit until they are 
several years old, when they begin bearing for dozens 
of years, even centuries, but they require continual 
care from the time they are first planted. Thus, they 
represent an investment to guarantee production in 
the future (e.g. Gilman 1981). Such an investment is 
seen as implying settled attachment to a particular 
place and long-term care and utilisation. This 
development is connected with the hierarchisation 
of society, since the ruling classes possess the 
capacity to carry out such investments, to ensure 
the social stability and security necessary for their 
viability, the redistribution of food indispensable 
to agrarian specialisation and the ability to set 
up commercial networks to handle the products 
involved. Furthermore, urbanisation creates the 
markets for consumption of these products. This 
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can be seen, for example, in northern France where 
fruit-growing prevailed in the vicinity of urban 
centres during Roman times (Zech-Matterne 2010). 


The other major implication in adopting fruit 
tree cultivation that has been put forward in the 
literature is the use of vegetative propagation 
as opposed to the cultivation of annual plants 
domesticated in the beginnings of Near-Eastern 
agriculture, which relies on sowing. Zohary and 
Spiegel-Roy (1975; also see Zohary 2004; Zohary 
et al. 2012) most especially see the shift from 
reproduction by seed to vegetative propagation 
as the keystone in the domestication of fruit 
trees. They consider species easily propagated 
vegetatively as pre-adapted to domestication and 
emphasise the fact that the classic fruit trees of the 
Mediterranean (date palm, Phoenix dactylifera L., fig, 
olive and grape) all fit into this category. 


Objectives 


It is not our aim in this chapter to question these 
overall characteristics of the history of arboriculture, 
nor even to emphasise their importance. What we 
wish to do here is to illustrate the great diversity 
of uses, of situations and of alternative practices, 
which go unnoticed but may have been crucial 
in some cases and must be taken into account 
when we examine the history of arboriculture 
and the domestication of fruit trees. Although 
archaeobotanical data do argue for the development 
of arboriculture, from the fourth to third millennia 
on, in the eastern Mediterranean basin (Van Zeist 
1991), recent work suggests the existence of fruit 
tree cultivation far earlier than previously thought; 
for example, as early as the beginnings of the 
Neolithic in the Near East for the fig-tree (Kislev 
et al. 2006), or during the Neolithic for the olive in 
Spain (Terral and Arnold-Simard 1996; Terral 2000). 


These examples raise the question ofa probable form 
of arboriculture in the Neolithic in the Old World, 
a phenomenon that was long overlooked. It is true 
that such agroecological practices are very hard to 
assess with archaeobotany, it often being difficult to 
distinguish gathered, cultivated and domesticated 
fruit, insofar as the domestication syndromes are 
not very conspicuous for most fruit trees and the 
morphological differences are not very significant 


or visible in archaeological remains. In fact, to deal 
with the question of arboriculture, archaeobotanists 
often have to develop specific methods, but also 
- and perhaps especially - to appeal to inter- 
disciplinary work. Although archaeobotanists 
initiated most of the case studies proposed in the 
chapter, cross-disciplinary cooperation has been 
vital to this examination. Ethnographic, historical 
or ecological sources have been highlighted, as have 
other archaeological approaches. We felt it was 
interesting to present examples taken from diverse 
chronological, cultural, ecological and geographic 
contexts. The nomenclature utilised in this chapter 
is based on that of Zohary et al. (2012) for plants 
cultivated in the Old World and on the Flora Europaea 
(Tutin et al. 1964-1983) for spontaneous plants in 
Europe. 


Fruit trees have multiple functions and the opera- 
tions undertaken in the technical chains involved 
in the cultivation, treatment, transformation 
and consumption of fruits can consequently be 
highly diverse. Considering the limitations of 
space to devote to the subject here, this chapter 
will concentrate only on two main aspects: on 
the one hand, the economic role of fruits as food 
and, on the other, the practices connected with 
the cultivation and management of fruit trees, 
especially their propagation, the way they are set 
out ina given area and to the relationships between 
wild and cultivated. It is, nonetheless, important 
not to lose sight of the fact that cultivation of a 
fruit tree in an agrosystem can be explained by the 
diversity and complementarity of products involved 
(woodworking, firewood, fodder, medicinals, 
resins...) and the services provided (shade, fencing, 
boundary-marking, prevention of erosion...), rather 
than solely by the nutritional properties of fruits, 
which can be of secondary interest in some cases. 
D. Goldstein’s presentation (Chapter 4.3) of the role 
of the woody genus Prosopis (algarrobo) for pre- 
Hispanic and modern societies of the Peruvian coast 
felicitously shows the multiplicity and complexity 
of uses and function, both economic and ecological, 
that a tree may have in an agrosystem. In the 
same vein, harvesting, transformation, storage and 
consumption practices, as well as preparation of 
fruits as food, are only dealt with in passing in this 
chapter. R. Cuthrell’s article (Chapter 4.2), dealing 
with the use of acorns by indigenous societies in 
California, nonetheless develops these latter aspects, 
clearly illustrating the diversity of technical choices 
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proposed even by hunter-gatherer populations for 
whom acorns also represented mercantile goods 
and objects of exchange between groups. 


Fruits and Arboriculture: Some General 
Considerations 


It is not possible to propose a uniformly valid 
definition of what a fruit is (see Ruas 1996; 
Alexandre-Bidon, forthcoming). For a botanist, a 
fruit is the result ofthe transformation ofthe ovary 
of a flower after pollination (Robert et al. 1998), 
but this definition is not necessarily appropriate 
to the category of fruits when they are considered 
as food. As an example, cereals, the caryopses of 
which are - botanically speaking - fruits, represent 
a food category distinct from that of fruits. When 
defined in relation to food use, fruits as agroup vary 
according to the socio-anthropological context that 
determines culinary practices and consumption 
habits. For example, in the medieval Occident, the 
artichoke (Cynara scolymus L.) was regarded as a fruit 
and was still eaten as a dessert in the seventeenth 
century (Alexandre-Bidon, forthcoming). Thus, for 
the purposes of this chapter, we will adopt a flexible 
definition of fruit that agrees both with botanical 
criteria and the ethno-historical context of the 
examples under consideration. We shall potentially 
take into account the ensemble of fruits and false 
fruit produced by trees, shrubs or bushes, be they 
fleshy fruits or nuts, dry or fresh, on the condition 
that they are edible by humans. 


Fruit tree cultivation includes highly varied practices 
and techniques (Janick 2005). We consider any action 
favouring the production of fruit, the maintenance 
and propagation of a species or selected forms as 
entering into this category. Hence, it is necessary 
to refer not only to quite elaborate and specialised 
technical systems, but also to take into account 
practices utilised in systems considered more 
unsophisticated, such as forms of agroforestry or 
even hunting-gathering. 


Certain practices are peculiar to a particular tree 
or to rare species, such as the traditional manual 
pollination of date palms. Nonetheless, a certain 
number of features, gestures and techniques are 
common in arboriculture and can be cited as 
characteristic of this form of agriculture. Since 


they are perennials, fruit tree cultivation above all 
supposes deferred production. Pruning is one of 
the most characteristic practices of arboriculture 
and consists of eliminating parts of the tree, mainly 
branches but also buds, leaves, flowers or fruit, and 
is meant, on the one hand, to control and orient the 
growth of the tree and, on the other, to invigorate it 
and promote both the quantity and quality of fruit 
production. Recourse to vegetative reproduction 
(cuttings, marcotting, grafting) is also common 
and often indispensable to the maintenance and 
propagation of cultivars that are none other than 
selected clones. 


Fruit in Food and Economic Systems 


Fruits provide important sources of sugars, 
vitamins, minerals and fibre, but also and often, 
of lipids and proteins (as in the case of hard- 
shelled fruit such as walnuts or hazelnuts). They 
can be eaten fresh, kept by simply drying or by 
various preparation and transformation procedures 
(cooking, fermentation...), eaten by themselves or 
as part of culinary preparations. In some cases, 
fruits are staple foods. In addition to the example 
of acorns utilised in California, figs may have played 
a similar role in the Canary Islands in pre-Hispanic 
times. This is what J. Morales and J. Gil (Chapter 
4.7) propose in an article that also furnishes an 
example of the contribution of interdisciplinarity 
in resolving questions pertaining to the use of fruits 
in the past. 


Other situations of this sort could be mentioned, 
although in our world today, fruits are usually 
a complementary element to the major caloric 
contribution mainly composed of herbaceous plants 
(cereals, roots and tubers, pulses). They can then be 
seen as an interesting source of diversity. Most of 
the case studies in this chapter focus on a particular 
species and hence may not necessarily highlight this 
diversity. The assessment provided by M. Rottoli 
(Chapter 4.4) for northern Italy adopts a different 
perspective and reminds us of all the variety of fruits 
consumed in a particular area over time. 


This diversity is attested from the Neolithic through 
the Roman Empire, but underwent major changes 
with the development of classic Mediterranean 
arboriculture as early as the Iron Age. 


144 LAURENT BOUBY AND MARIE-PIERRE RUAS 


Diversity is expressed both in the panoply of fruit 
consumed but also in the multitude of varietal 
types to be found in a single species; a phenomenon 
that is especially difficult to perceive through the 
methods of archaeobotany, but the antiquity of 
which is clearly to be seen in texts. In this context, 
the grapevine provides a particularly fine example. 
Theophrastus, a Greek author ofthe fourth century 
BCE notes that there are as many types of grape as 
there are varieties of ground they are grown on. 
The Latin agronomists claim that it is not even 
possible to compile the complete list (Andre 1952). 
In the ways they consume, transform or cook fruits, 
people add cultural diversity to this biodiversity. 
Continuing with the example of the grape in 
Antiquity, the Romans made not only a multitude 
of different wines - dry, sweet or aromatic, heated- 
must wines (vin cuit) that can be used as a honey 
substitute, low-alcohol domestic wines made from 
grape skins (piquette) and vinegar - but also ate the 
grapes as fresh or dried fruit, alone or in cooked 
dishes with meats, vegetables or pastries (Andre 
1981; Bouvier 2001). 


Fruit provides a source of diversity for both food 
and cooking; a diversity that can be used to affirm 
cultural or social distinctions through some marked 
symbolic value or status as a luxury food possessed 
by some fruit. In the hierarchical conception of 
the natural and social world and its relationship to 
God, typical ofthe Middle Ages and the modern era 
in Europe, fruits were considered the most noble 
products of the vegetal world and, hence, as the most 
appropriate food for the upper classes (Grieco 1996). 
The luxury status of foods depends directly on the 
socio-cultural context, but among the features noted 
in the literature to define such products in many 
European and Asiatic societies, what is frequently 
flagged up is the unessential nutritional aspect, the 
difficulty involved in obtaining them, especially 
because they are of exotic origin or labour-intensive 
to produce or prepare. Sweetened products and 
alcoholic beverages are often to be found among 
luxury foods (van der Veen 2003). Many fruits 
fall into these categories. The majority of plants 
considered by Bakels and Jacomet (2003) as luxury 
foods in the early Roman period in central Europe 
are fruits and the main criterion lending them this 
status is the fact of being imported products. 


In traditional Andean societies, alcoholic beverages 
- the chichas - play a fundamental role in social 


processes, notably the maintenance of power 
structures, due to being consumed during feasts and 
to ostentatory gift exchanges between elites (see 
various contributions in Jennings and Bowser 2008). 
These fermented drinks were most often made from 
maize (Zea mays) but also from other grains, roots 
and various fruit (Goldstein et al. 2008). M. Dietler 
(1990) emphasised the role of wine imported from 
the Mediterranean by Celtic societies of central 
Europe to be used in feasts and for the affirmation 
of elite status. This social dimension appears not 
only in consumption but also, at times, in the very 
fact of cultivating certain fruit trees or in the ways 
they are cultivated (Quellier 2006). What are we to 
think of a tree that comes from southeast Asia such 
as the Citrus (probably Citrus medica), the presence 
of which is revealed by palynology as early as 
the seventh century BCE in the port cities of the 
western Mediterranean, the Greek Cumae or the 
Punic Carthage, as explained in Bui Thi Mai and 
M. Girard’s article (Chapter 4.5)? Was cultivating 
this tree in an urban context not some kind of 
ostentatory sign? The citron was mainly used in 
medicine and perfumery in Antiquity. The Greeks 
were familiar with it, but an examination of classical 
sources (texts and iconography) does not enable 
us to point out a sure attestation of cultivation of 
the species before the fourth century CE in Italy. It 
was considered by the Latins to be an exotic and 
still brought high prices at that time (André 1981; 
Amigues 2007). 


The symbolic character of a fruit is most usually 
manifest to the archaeobotanist by its presence 
in a funerary or cult context. For example, fruits 
represent a large portion of the taxons found as 
food offerings in Roman funerary ensembles in 
western Europe and certain fruits are very frequent 
(for example hazel, Corylus avellana L., fig-tree, F. 
carica, walnut, Juglans regia L., date palm, Phoenix 
dactylifera, stone pine, Pinus pinea L. and gravepine, 
Vitis vinifera; e.g. Marinval 1993; Petrucci-Bavaud and 
Jacomet 1997; Bouby and Marinval 2004). The highly 
symbolic status in Roman cult practices of several of 
these species is well known from texts. For a single 
example, we can take dates, which are fairly often 
found in funerary contexts and extremely rare in 
contemporary domestic quarters: this exotic fruit 
must have had a certain luxury character (Bakels 
and Jacomet 2003), in spite of the testimony in 
texts (André 1981), and must have possessed both 
a symbolic function and been a social marker. 
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Fruit Tree Cultivation: Propagation and 
Domestication Methods 


The fundamental character of vegetative propagation 
techniques has already been mentioned, among 
which grafting is certainly the most emblematic 
in the European sphere. This truly fascinated 
people in the Middle Ages and modern times, if 
we are to believe the agronomic and horticultural 
treatises, because of both the real competence and 
techniques - at least those applied to work for 
the aristocracy and the bourgeoisie - and for the 
impact on a magical and marvelous world of the 
‘phantasmogoric graft’ (Mane 2006; Quellier 2006). 


Domestication of most fruit trees is regarded as 
implying vegetative propagation so that, in this 
case, domestication is largely equivalent to selecting 
individuals with particular qualities and replicating 
them by cloning over long periods of time, which 
would involve a very slow renewal of cultivars 
(Zohary and Spiegel-Roy 1975; Ladizinsky 1998; 
Zohary 2004; Zohary et al. 2012). Sowing, which is 
the main mode of reproduction for fruit trees in 
natural conditions, is not thought to be appropriate 
for arboriculture because most species are allogamic 
and highly heterozygous. Consequently, descend- 
ents are often very different from their parents. This 
mode of reproduction thus provides results that are 
often unpredictable and accentuated by the length 
of time, several years, between germination of the 
plant and its first fruiting which makes it possible 
to evaluate the young tree’s quality. 


Nevertheless, this theoretical model probably 
minimises the role of sexual reproduction and 
is tinted by the present-day scientific and socio- 
economic context, so it may well attribute an 
importance to standardising clonal varieties which 
people cultivating fruit trees in former times did not 
always aim for. For C. Bonneuil and F. Hochereau 
(2008), cultivars in the present-day sense did not 
really exist in agronomic literature until the first 
third of the nineteenth century, even though 
subdivisions of rank below the species level are 
attested in horiticultural treatises. 


The role that sexual reproduction may have 
played in certain arboriculture systems and in 
the domestication of fruit trees can be divided 
into three parts, which are to a certain extent 
inter-dependent: it can be a common mode of 


reproduction for certain species, a resource for 
the evolution of varieties - either consciously or 
unconsciously - of species usually propagated 
vegetatively, and as a contribution to the production 
of trees appropriately serving needs to other 
cultivated varieties. 


In Europe, various fruit trees that today are 
propagated vegetatively were more frequently 
sown in the past. In Roman times, Columella 
(De Re Rustica, Book V, X) advised multiplying by 
vegetative propagation for most species but sowing 
Amygdalus communis L. (almond tree), Castanea 
sativa L. (chestnut), J. regia (walnut) and P. pinea 
(stone pine). Pliny the Elder states that chestnuts 
and walnuts can only be reproduced by their seeds 
(Natural History XVII, X). In the twelfth century, the 
Arabo-Andalusian agronomist Ibn Al-Awwám notes 
that sowing is a frequent recourse in propagating 
numerous fruit trees, especially the pistachio 
(Pistacia vera L.), the walnut, hazelnut, almond 
tree, chestnut, pear (Pyrus communis L.), olive (Olea 
europaea L.), peach (Persica vulgaris Miller), plum 
(Prunus domestica L.), stone pine, palm and grapevine 
(The Book of Agriculture, V). M. Chauvet (1999) 
remarks that almond, walnut and peach trees were 
propagated by seed until modern times. Walnut may 
not commonly have been grafted in southwestern 
France until the late eighteenth century, and more 
generally in the nineteenth. 


Sexual reproduction is utilised in arboriculture in 
biogeographic and cultural contexts that are quite 
different from Europe. For instance, in the southern 
Moroccan oases, the apricot tree (Prunus armeniaca 
L.) is cultivated exclusively by seed. Genetic data 
suggest that sexual reproduction played a more 
important role in the past in northern Tunisia, 
where cultivation of this tree is today carried out 
by grafting (Khadari et al. 2006). In agroforestry 
systems in Africa, Asia and the Americas, the 
same species can be propagated by protecting 
spontaneous seedlings, by intentional sowing 
and by vegetative propagation (Wiersum 1997), 
with the first two methods depending on sexual 
reproduction. The sweet bush mango (Irvingia 
gabonensis A. Lecomte), for example, is mainly 
propagated by agroforesters in the wet forests of 
Cameroon by protecting spontaneous seedlings, but 
transplantation or intentional sowing from selected 
trees is practiced as well (Ayuk et al. 1999). Using 
several propagation methods for the same species 
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seems to be fairly common in traditional agrarian 
systems. Pliny clearly states that Citrus and Sorbus 
reproduce both vegetatively and sexually and that 
Phoenix dactylifera (date palm) does not degenerate, 
no matter how it is reproduced (Natural History, XVII, 
XD. In the fourth century CE, the Latin agronomist 
Palladius (Treatise of Agriculture, III, XXV) notes that 
the hazelnut can be either sown or propagated 
vegetatively. Many other examples could be added. 


The more important role taken on by sexual 
reproduction within the framework of non- 
specialised production can be explained by the 
lesser importance attributed to particular qualities 
of fruit and the diversity of uses for fruit trees. In 
southwestern France, E. Leterme (1995) recalls that 
vigor and fine growth of fruit trees were important 
criteria of quality, since these plantations were not 
given much care. The taste quality of fruit was a 
secondary factor, and alternate ways of valorising 
them were always available, either by cooking or 
as livestock fodder. 


Other needs can involve trees that were intention- 
ally seeded or selected among those growing 
spontaneously, which are not directly utilised for 
their fruit but to promote growth or production 
of selected varieties associated with them. Trees 
used as graft stock or pollinators are perhaps the 
best example of this. The article by Y. Aumeeruddy- 
Thomas et al. (Chapter 4.8) is quite enlightening 
on this subject. It shows how wild olive trees were 
commonly protected and grafted in northern 
Morocco, at times after transplantation, but also 
that they are intentionally kept in orchards to 
pollinate cultivated varieties, just as spontaneous 
fig-trees are used both as stock and at times for 
pollination of female varieties. In southwestern 
France, it was common in the last few centuries 
not to carry out grafting on very young seedlings 
(often natural), but to let them bear their first fruits 
and, according to the result, to graft them or not. 
So, the Corne du Périgord variety of walnut was 
usually sown then grafted if the tree was not hardy 
or the fruit not appreciated (Leterme 1995). This 
practice surely has a long history and must have 
played a major role in the history of arboriculture, 
the domestication of fruit trees and the creation 
of agro-diversity. 


Pliny clearly states that sown trees grow slowly, 
degenerate and must be regenerated by grafting. 


Even the chestnut tree sometimes needed to be 
grafted (Natural History, XVII, X). 


The role of sexual reproduction in the process of 
fruit tree domestication may have been important 
depending on time, place and on the species. This 
is necessarily true when the favoured mode of 
reproduction is sowing. For example, the guaje 
trees (Leucaena esculenta Sessé and Moc. Benth.) 
- a leguminous plant whose buds, flowers, seeds 
and fruit are used as food in Mexico -selectively 
spared after several cycles of itinerant forest maize 
cultivation, are phenotypically differentiated from 
trees growing in an unmanaged forest. These 
differences can be even more accentuated in trees 
cultivated locally by sowing in gardens, fields 
and hedges (Casas and Caballero 1996; Casas et al. 
2007). Cultivation by sowing is not incompatible 
with selecting and maintaining local landraces. In 
southwestern France, varietal types of sown walnuts 
were distinguished, as the ordinary walnut, the 
fertile walnut and the late Saint John’s walnut. In the 
case of the plum tree, growing the swine plum or the 
roussotte until recently relied both on propagating 
the suckers and on sowing (Leterme 1995). 


Sexual reproduction may have been a driving force 
in the varietal evolution of species multiplied by 
vegetative means. Before hybridisation was mastered 
and genetics arrived on the scene, the creation of 
new clonal varieties relied on the occurrence of 
somatic mutations, which subsequently became 
fixed by cloning, and on sexual reproduction: 
individual plants were thus selected among either 
natural or intentional seedlings, resulting from 
diverse possibilities of crossing between cultivated, 
wild and feral trees, before being maintained 
by cloning. Another plant that is cultivated by 
cloning, manioc (Manihot esculenta Crantz), provides 
a good present-day example of such practices. 
In a traditional system in French Guyana, plants 
resulting from spontaneous crossing between 
varieties and with wild forms are often integrated 
in crops where they are multiplied vegetatively, 
along with cultivated varieties, and some of the new 
plants are assigned to known varieties, contributing 
significantly to the evolution of genetic diversity of 
the cultivated section (Elias et al. 2001; Duputié et al. 
2007). Thus, the importance of sexual reproduction 
in populations of clonally propagated plants would 
often have been underestimated (Duputié et al. 
2007). 
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Spatial Context and Cultivation 
Practices Applied to Fruit Trees 


Trees play a special role in the construction and 
representation of space and landscapes for human 
societies (Jones and Cloke 2002). The location and 
distribution of fruit trees in an agrosystem can be 
far more diverse than the mono-species monotony 
of present-day European orchards might lead one 
to believe. Potentially, all transitory formulas can 
be observed - sometimes at the same time in the 
same agrosystem - running from primary forest, 
where fruit trees grow spontaneously without any 
human action aside from gathering their fruit, to 
the mono-species orchard just mentioned. Basing 
our work on the continuum of people-plant 
interaction established by D. R. Harris (1989) and 
the literature pertaining to present-day agroforesty 
systems (Torquebiau 2000; Wiersum 1997; 2004), as 
well as on European historical texts, we propose to 
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outline a series of situations fitting into a gradient 
of intensification of production and of growing 
artificialisation (Fig. 4.1). In each of these stages, 
the ways fruit trees are grown can be combined 
with cultivation of herbaceous plants and also or 
only with pastoral practices. 


The first stages include various ways of using 
and managing the forest, among which simple 
gathering in a natural forest is but one of the 
particular cases in point. Even in agricultural 
societies utilising itinerant processes, the examples 
provided by present-day agroforestry systems 
indicate that practices aiming at sparing, promoting 
or even spreading fruit trees are common. This is 
especially true of the influence brought to bear on 
the composition and productivity of fallows and 
secondary forest that develop after cultivated plots 
are abandoned (Wiersum 1997; Cotton 1998; Coomes 
et al. 2000; Schroth et al. 2004). 
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Fig. 4.1. Schematic categorisation of forms of cultivation of fruit trees, ordered in a gradient of intensification and artificialisation of 


production. 
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Once agriculture arrived - and doubtless before 
that in some cases - most forests rapidly became 
varyingly affected by human action. When the 
first agriculturalists of the Neolithic settled in 
southern France, fire systems seem mainly to 
function in relation to the climate, but human 
action is perceptible locally as early as this time, 
to subsequently become preponderant in the 
proto-historical period (Berger 2006; Rius et 
al. 2009). Several authors have put forth the 
hypothesis of human impact on European forests 
as early as the Neolithic, even the Mesolithic, most 
notably to promote the growth of oak (Mason 
2000; Ruffo 2001; Delhon et al. 2009). Based on 
the strong representation of heliophilous taxa in 
anthroacological records of early Neolithic sites 
(Linearbandkeramik) in central Europe, A. Kreuz 
(1992; 1998) proposes the existence of managed 
forests or even regularly kept hedges around 
cultivated plots. 


Hedges can be seen as a kind of linear plantation. 
They are interesting in that they represent an 
arboriculture structure that is not intensive but 
permanent over many years. Linear plantations - 
especially hedges - are commonly associated with 
agrosystems having permanent plots and limited 
mechanisation, the typical example of which is the 
hedged farmland or bocage. They can nonetheless 
appear in non-permanent forest agriculture systems 
along paths (Cotton 1998), and persist in the most 
intensive of agrosystems. 


Of course, the setting up of fixed-plots can be 
associated with a significant level of intensification 
in the care given to fruit trees and to their cultiva- 
tion, which would also be accompanied by the 
transition from rights of collective use to private 
rights (Wiersum 1997; 2004). Typical stages we can 
discern are thus: 


e the presence of dispersed trees in plots or 
permanent pastures, 

* crop cultivation associated with trees - 
sometimes of different species, sometimes on 
different strata - and herbaceous plants, along 
the lines of the classic type of Mediterranean 
coltura promiscua (Durand 2003), 

+ the mono-species orchard. 


The gradient outline we have just set out 
corresponds globally to a gradient of intensification, 


standardisation and specialisation in production. 
Without excluding other factors such as increased 
pressure on forest resources, commercial use 
of fruits seems to be a major determinant in 
intensification of production (Den Hertog and 
Wiersum 2000). The evolution of viticulture in 
southern France portrayed by L. Bouby et al. 
(Chapter 4.6) on the basis of archaeological and 
archaeobotanical data provides an example of 
a possible transition from a relatively extensive 
cultivation of grapes to the monospecific plantations 
linked to the development of an intensive wine- 
production oriented to trade. 


This continuum in the modes of operation is 
linked to the processes of maintenance, selection 
and multiplication of fruit trees, running from 
simple gathering, perhaps including practices 
to protect, promote or even spread species by 
various techniques, but leaving much room for 
diversity, to the other extreme of standardisation 
of production implying exclusive recourse to 
vegetative propagation and selection of an ever- 
decreasing number of varieties. In the final analysis, 
we can say that there is a gradual process of 
domestication entailing both changes in the ways 
plants are cultivated and in how fruit trees are 
reproduced (Wiersum 2008). 


For example, the inhabitants of the Tehuacan 
valley in Mexico eat the fruit of various cacti 
obtained simultaneously in different ways: the 
fruit is collected from semi-natural plants, from 
managed plants, which involves sparing the 
phenotypes selected when land is cleared, but also 
from cultivated cacti on agricultural terraces or 
in gardens. They then use sowing and vegetative 
multiplication, both from selected plants in the wild 
population (Otero-Arnaiz et al. 2005). Furthermore, 
this example is revealing about the multitude of 
interactions and interconnections that can exist 
between forest and cultivated plots. The very special 
character of the garden as a cultivated space should 
stand out. Since it can either be the main locus for 
agricultural production or accompany all forms of 
agriculture, the garden represents a site of diversity 
and interactive experimentation with other species, 
whether cultivated or not (Kumar 2008). Among 
agroforestry peoples today as in the European 
medieval city, the garden is where the most fragile 
trees are planted, the ones that require the most 
care and it is there that new varieties are tested, 
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acclimated and developed. The garden could well 
have played a considerable role in the domestication 
of fruit trees. 


Conclusions 


The customs and practices linked to fruit tree 
cultivation make up a vast panorama of diversity. 
In this chapter, we have attempted to focus on 
the examples and debates about diversity that 
are connected with the use of fruit as food and to 
the methods and practices involved in cultivating 
and managing fruit trees. The main point in 
this introduction is to emphasise the fact that, 
perhaps in a way even more obvious than for 
annuals, fruit tree husbandry is organised into a 
continuum of people-plant interactions. It covers 
close interrelations between the ways fruit trees 
are cared for - especially concerning the ways 
they are organised in space - and the ways they 
are reproduced, running from wild to cultivated 
and tending towards growing intensification and 
specialisation of production and a consequent 
pauperisation of diversity at all levels. Fruit tree 
domestication is a process that accompanies this 
continuum. 


By focusing mainly on fruit tree cultivation as a 
commercial operation and on domestication as the 
selection of elite clones multiplied vegetatively ad 
infinitum, archaeological, historical and biological 
literature concentrated on one - certainly crucial - 
aspect, but which is only one part of the history of 
fruit cultivation in the Old World. It quite probably 
had a long history before these important stages, 
a history that is difficult to relate because it took 
place in societies without writing and has left but 
meager archaeological and archaeobotanical traces. 
However, today there is diverse evidence that 
enables us to guess at more complex relationships 
between fruit trees and human beings than simple 
gathering as early as the Neolithic. Of course, we 
do not want to oversimplify the situation and to 
squeeze a whole history into a model that represents 
a largely theoretical construction. Every fruit species 
has its own history or singular histories due to the 
peculiarities of the bioclimatic and socio-cultural 
contexts they were grown in, and because of their 
biology, that largely determines the propagation 
method or methods that must be favored and that 
weigh in the process of domestication. As a final 
note, we might recall that the diverse methods and 
practices in fruit tree husbandry can frequently 
be associated and interconnected within the same 
agrosystem and that these diverse situations result 
from choices and adaptations that can be and could 
be reversible. 


4.2. ACORN USE IN NATIVE CALIFORNIA 


Rob Cuthrell 


Introduction 


In many temperate climates, nut mast resources 
such as acorns (Quercus spp.), hazelnuts (Corylus 
spp.), walnuts (Juglans spp.), and buckeye 
(Aesculus spp.), are an abundant and relatively 
predictable source of nutritious food. The waste 
products of nuts are often present in hunter- 
gatherer archaeological sites that have good 
plant preservation. However, the predominating 
disciplinary focus of archaeobotanical research on 
agricultural societies has, with some exceptions 
(e.g. Mason 1992), precluded a full consideration 
of the myriad ways nut resources might have 
contributed to ancient foodways. 


This summary will focus on ecological, ethnographic, 
and archaeological research related to the use of 
acorns by indigenous groups in California. We will 
briefly review economic modeling of acorn use and 
discuss how economic modeling has changed the 
accepted view of acorns as a food source. Finally, 
we will suggest how research on acorn use in Native 
California might be relevant to prehistoric European 
foodways research. 


Ecological and Nutritional Aspects 
of California Oaks 


The latest California flora documents nineteen 
species of native oaks plus several oak subspecies 
and hybrids (Hickman 1993). Oaks are common 
over about a third of California’s land area, pre- 
ferring places with 25-40 cm or more of annual 
precipitation and average temperatures between 
14-16°C (Pavlik et al. 2002, 52). Though most or all 


oak species may have been used as food sources by 
indigenous groups, a subset of six to eight species 
were preferred, including: black oak (Quercus 
kelloggii Newb.), blue oak (Quercus douglasii Hook. 
& Arn.), white oak (Quercus lobata Née), coast live 
oak (Quercus agrifolia Née), and tanoak (Lithocarpus 
densiflorus [Oerst.] Rehder; produces acorns similar 
to those of Quercus spp.) (Baumhoff 1963; Bettinger 
and Wohlgemuth 2006). Based on the modern 
distribution of oak species, the majority of native 
Californian groups would have had access to at 
least three of the eight most commonly used oak 
species (Wohlgemuth 2004, 22). However, since 
the distribution of oak species in the past could 
have varied with climatic fluctuations - a process 
which has not yet been well documented - these 
observations should be treated tentatively when 
making archaeological interpretations. 


Acorns are higher in fat and lower in protein and 
carbohydrates than modern cultivated grains and 
the overall caloric value of dried acorns is higher 
than that of our modern cereals (Fig. 4.2). Although 
more research is needed on the nutritional content 
of California acorns, estimates suggest there can be 
great disparity in nutrition between the acorns of 
different oak species, most apparent in the relatively 
high fat contents of Q. kelloggii and Q. agrifolia. Data 
from the U.S.D.A. (2008) suggest acorns are a poor 
source of vitamins and minerals. 


All Californian oak species produce acorns con- 
taining tannins - bitter and potentially toxic natural 
compounds that must be removed from foods before 
consumption (Wohlgemuth 2004, 22). The necessity 
of reducing tannin content through leaching added 
significantly to the amount of labor involved in 
producing acorn-based foods, and may also have 
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Description Water | Protein | Fat Carb. KCal / 
100g1 
Lithocarpus densiflorus [Oerst.] Rehder? * 29 2.1 544 338 
Quercus douglasii Hook. & Arn? * 5.5 8.1 65.5 357 
Quercus kelloggii Newb. * 4.6 8 55,5 402 
Quercus lobata Née? * 4.9 5.5 69 345 
Quercus agrifolia Née? T 6.3 6.8 54.6 395 
Quercus garryana Douglas ex Hook? = 3.9 45 68.9 332 
Quercus chrysolepis Liebm.? si 4.1 8.7 63.5 349 
Acorn nuts, raw? 279 6.2 23.9 40.8 387 
Acorn nuts, dried? 5.1 8.1 314 53.7 509 
Acorn flour, ‘full fat’? 6 75 30.2 54.7 501 
Maize (Zea mays L.), dried? 8.1 9.9 52 749 386 
Barley (Hordeum sp.), hulled? 94 12:5 23 73.5 354 
Wheat (Triticum sp.), hard white? 9.6 11.3 1.7 75.9 342 
Fig. 4.2. Nutritional data for acorns of California oaks, unspecified oak species, and modern cultigens. Water, protein, fat, and carbohydrate 
values expressed as percentages of edible portion. 'Kilocalories per 100g material estimated from protein, fat, and carbohydrate 


percentages for California acorn species. Exact amounts given for unspecified acorn samples and modern cultigens from U.S.D.A. 
(2008). ‘Data from Bettinger and Wohlgemuth (2006); modified from Baumhoff (1963, 162); after Wolf (1945). Water percentages not 
included. *Data from U.S.D.A. National Nutrient Database for Standards Reference (2008); oak species unspecified (Quercus sp.). 


removed nutrients from the acorn material (Basgall 
1987; Mason 1992). 


Acorn Use in Native California 


Before we discuss acorn use in California, we 
must caution that the present focus on this single 
resource masks the wondrous diversity of plants 
used by the native people of California for food, 
medicine, basketry, shelter, and many other pur- 
poses. As some recently published works have 
demonstrated, simplified characterisations of native 
Californian groups as eaters of ‘nuts, roots, and 
berries’ deny the complexity of indigenous food 
traditions (Anderson 2005; Timbrook 2007). 


California’s ecology is characterised by botanical 
richness. The latest California flora lists over 3400 
species of indigenous plants, of which about a 
quarter are endemic (Hickman 1993). This richness 
is reflected in the surviving ethnobotanies of 
California tribes - for example, the Sierra Miwok 
consumed eight distinct varieties of clover and some 
tribes recognised subtly different varieties (possibly 
subspecies) of oak for which we have no taxonomic 
correlates (Anderson 2005, 269; Goldschmidt 1951). 


Although indigenous food choices would have 
always been conditioned by seasonality and ecology, 
within each context people had to choose from a 
multitude of plausible food options. 


Native Californian groups have been described as 
semi-sedentary or mostly sedentary, employing 
a cyclical settlement pattern that responded to 
changing seasons and available plant and animal 
resources (Heizer and Elsasser 1980). For groups 
who made intensive use of the fall acorn harvest, 
the logistics of acorn procurement - assessing the 
location and quality of acorn mast; monitoring acorn 
ripeness; and organising work parties to harvest, 
transport, process, and store acorns - represented 
a set of important challenges. Indigenous groups 
developed many homologous but distinct practices 
to solve these problems. 


Harvesting Acorns 


Ownership of oak trees and groves was generally 
on the tribal or familial rather than the individual 
level, but it was not uncommon for individuals to 
have rights to seed-gathering tracts or trees (Bean 
and Saubel 1972; Mason 1992). A Wintu (Fig. 4.3) man 
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Fig. 4.3. Map of the tribes' settlement areas (only their centres 
indicated), as mentioned in the text. 1) Wintu tribe; 2) Pomo tribe; 
3) Tolowa tribe; 4) Nomlaki; 5) Chumash tribe; 6) Ohlone tribe; 
7) Miwok tribe; 8) Shasta tribe; 9) Western Mono tribe. Map: R. 
Lugon, J.-C. Loubier and A. Chevalier. 


could claim an oak tree or even a single branch by 
leaning sticks diagonally against the trunk (Du Bois 
1935, 18). Tribes friendly towards one another would 
ask, and often receive, permission to make use of 
plant and animal resources on another's territory 
(Anderson 2005, 248); however, acorn ‘poaching’ 
sometimes occurred when resources were scarce 
(Du Bois 1935). 


Many species of oak only produce a large nut mast 
every two to five years, and in some cases entire 
stands can go several years without producing a 
good crop (Mason 1995). Monitoring oak stands to 
estimate productivity in the months before harvest 
would have been most important in years of sparse 
nut mast, when it would have been critical to make 
sure the acorn harvest was not eaten by animals, 
taken by other groups of people, or spoiled by 
exposure to the weather. Such monitoring would 
also have been important when deciding where 


to place acorn camps. These temporary habitation 
sites, usually occupied only during acorn harvesting 
and initial processing, were a logistical technology 
that improved the efficiency of acorn procurement 
by reducing the amount of time spent walking 
and transporting acorns between villages and oak 
groves. 


Acorns were usually harvested while still in 
the trees, though fallen acorns were commonly 
collected as well. Men and boys climbed oaks and 
shook limbs by hand or struck them with long 
poles to knock acorns down (Dixon 1905; Du Bois 
1935). Smaller acorn-laden branches might be cut 
off and thrown to the ground for picking (Mason 
1992). Some groups waited for inaccessible acorns 
near the tops of trees to ripen and collected them 
after they fell (Goldschmidt 1951). To enhance acorn 
visibility, Pomo and several other groups kept the 
ground underneath oak stands clear by regularly 
burning off understory vegetation (Kniffen 1939). 


As the acorns were removed from the trees, women 
and children collected them in baskets, often biting 
off the acorn cups to reduce bulk and weight (Du 
Bois 1935). Women and children usually transported 
acorns back to acorn camps or villages but, in 
some cases, men assisted as well (Driver 1936). 
Transporting acorns could be a difficult task - 
Tolowa women carried heavy loads of acorn five to 
fifteen miles between harvesting sites and villages 
and, in some cases, acorns were harvested from oak 
groves up to 20 miles from main village sites (Gould 
1975; Mason 1992). 


Local acorn camps were often the initial processing 
centres for harvested acorns. At these camps, acorns 
were commonly sorted to remove spoiled nuts, 
shelled, and dried. Women usually did this work, but 
sometimes acorn shelling involved the entire group 
(Mason 1992). Often a woman would stay behind at 
the acorn camp during the day to turn and monitor 
acorns drying in the sun (Du Bois 1935). 


Acorn Storage, Processing and 
Cooking 
Acorns could be stored in many forms: whole and 


unshelled; shelled and dried; as pounded, leached, 
and dried meal; or underground in streambeds and 
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Fig. 4.4. Western Mono acorn storage structure, 1918. Photo by 
Edward Gifford, Catalogue No. 15-6183. Copyright O Phoebe 
A. Hearst Museum of Anthropology and the Regents of the 
University of California. 


seepages (Goldschmidt 1951; Kniffen 1939). Often 
different storage and processing methods were 
used for different types of acorn at different stages 
of ripeness. While the Nomlaki stored green acorns 
in the shell, ripe acorns were hulled before storage 
(Goldschmidt 1951). When stored outdoors, acorns 
were often kept in circular or conical granaries, 
sometimes raised off the ground to deter pests. 
These granaries could be small - woven into a single 
chaparral bush - or large enough to hold an entire 
village's acorn supply, up to three metres high and 
two and a half metres in diameter (Fig. 4.4; Du Bois 
1935; Goldschmidt 1951; Mason 1992). Acorns could 
also be stored in bark-lined pits or shelled and 
stored exclusively inside houses, as inthe case ofthe 
Chumash (Du Bois 1935; Timbrook 2007). Acorn meal 
was commonly stored indoors as well, probably so 
that it could be monitored more closely for vermin 
infestation or spoilage (Driver 1936). A final method 
of storage was in pits dug into streambeds or ‘mud 
seepages, places where water flowed continually. 
Shelled acorns placed in seepage pits would slowly 
be leached over the course of several months (Mason 
1992). Acorns processed in this way could be buried 
in the fall and exhumed for consumption in winter 
or spring, four to six months after burial (Du Bois 
1935). Dried and shelled acorns could reportedly be 
stored for up to five years, and one report suggests 
acorns buried in mud seepages could last up to thirty 
years (Mason 1992; Merriam 1918). 


Women prepared acorn meal as needed throughout 
the year; in rare cases men would also participate 
(Timbrook 2007). A quantity of dried acorns was 


removed from storage to the place where acorn meal 
was made - an important social space for women. 
If acorns were stored unshelled, the shells would 
first be removed, usually by women but sometimes 
also by children using cracking stones and/or teeth 
(Goldschmidt 1951; Mason 1992). Shelled acorns 
were ground in one of four ways: in a stone or 
wooden bowl-shaped mortar with a stone pestle; 
in a hopper mortar; on a flat rock using a pestle; 
or with a mano and metate (Mason 1992; Nomland 
1935). Coarse particles were separated from fine 
particles using basketry sieves or by size-sorting 
particles by shaking them in a shallow basket, 
causing the small particles to stick to the bottom 
(Du Bois 1935, 19). 


After grinding, the acorn meal was next leached, 
most commonly in a shallow sand pit, the size 
determined by the quantity of meal to be processed, 
and up to over a metre in diameter (Dixon 1905; 
Merriam 1918). Different types of acorns required 
different leaching times, from about two hours up to 
a full day. Sometimes warm or hot water was used to 
leach acorns, which sped the process but may have 
removed more nutrients and flavor from the meal. 
After leaching, sand would have been rinsed off the 
underside of the acorn mass, which would have had 
the consistently of a sticky dough (Mason 1992). 


The wide variety of unique acorn recipes used by 
native Californians can be classified into three 
general categories: acorn mush, a thick soup or stew 
made of finely ground acorn meal; acorn bread, a 
baked good usually made from coarser acorn meal; 
and whole acorns, roasted or boiled with little or 
no grinding and most closely associated with acorns 
buried in mud seepages (Du Bois 1935; Goldschmidt 
1951; Mason 1992). Most native California groups did 
not use pottery; acorn mush was cooked in water- 
tight baskets using heated stones. Acorn bread was 
formed into loaves after leaching and, sometimes, 
clay rich in iron oxide was added to neutralise any 
remaining tannins (Johns and Duquette 1991). The 
size of acorn bread loaves ranged from ‘small cakes’ 
to large masses weighing up to 18kg (Dixon 1907; 
Goldschmidt 1951). The bread was usually baked for 
a day in underground pit ovens containing heated 
rocks. This bread could remain edible for months 
(Du Bois 1935, 19). 


In areas with several varieties of oaks, the acorns 
of each species were sometimes associated with 
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particular recipes, and less desirable acorn types 
were used only in lean times (Du Bois 1935, 19-20; 
Kniffen 1939, 379). In each culture, some types of 
acorn were preferred over others, likely based on 
a combination of taste, ease of processing, and 
cooking properties. For example, an Ohlone group 
in central coastal California reportedly preferred 
coast live oak (Q. agrifolia) over tanoak (L. densiflorus), 
while Sierra Miwok favored black oak (Q. kelloggii) 
most out of at least seven types of oak they 
recognised (Barrett and Gifford 1933; Bocek 1984). 


Economic Aspects of Acorn Use 


Acorns in various forms were one of the most 
important trade goods for many indigenous groups 
in California. According to Timbrook (2007, 157), 
a ‘thriving trade in dry, shelled acorns’ persisted 
in Chumash territory into the colonial period. In 
northern California, Shasta groups traded dry blocks 
of leached acorn meal to groups in southern Oregon 
(Dixon 1907). Acorns were also commonly traded for 
pine nuts in the eastern portion of California, and 
tribes who controlled land with different varieties 
of acorns would sometimes exchange them (Mason 
1992 after Barrett and Gifford 1933; Steward 1933). 


Several researchers have attempted to quantify 
the productivity of California oaks and to estimate 
caloric return rates of acorn processing. Baumhoff 
(1981), while acknowledging the uncertainty of 
much of his data on acorn productivity, concluded 
that indigenous population densities were generally 
more than one order of magnitude below the 
‘carrying capacity’ of the land based on average oak 
nut mast. He proposed that population densities 
instead may have reflected the carrying capacity 
of a minimally productive nut mast year. 


Basgall (1987) estimated an overall caloric return 
rate for acorns (including all steps of processing 
from collection to consumption) of around 1000kcal/ 
hr, while Bettinger and Wohlgemuth (2006 after 
McCarthy 1993), working with black oak (Q. kelloggii) 
data, figured returns of just under 800kcal/hr. 
Wohlgemuth (2004, 24) suggested that for a family 
of four obtaining half of their calories from acorn 
products, five hours per day of labor, predominantly 
by women, would have been required. Heizer and 
Elsasser (1980, 97-100) estimated that a large Sierra 


Miwok acorn granary (4.7m? with 2.4 metric tons of 
acorns) might hold enough acorns to supply each 
member of a family of six with over 5000 calories 
per day for one year. 


In the past two decades, the view of the role of 
acorns in California foodways has changed from 
one in which acorns were regarded as a nutritional 
panacea that would have been adopted as soon as 
technology allowed (Baumhoff 1963; 1981; Mason 
1992), to an alternative consideration of acorns 
as a somewhat unpredictable and relatively high- 
cost resource that might have been avoided until 
its use was necessitated by increased population 
pressure (Wohlgemuth 2004). Currently, much of 
the cited nutritional information on the acorns 
of California oaks comes from a study over 60 
years old (Wolf 1945). No research projects have 
yet comprehensively quantified the relationships 
between local ecology and acorn productivity 
for each species of California oak, although some 
studies have examined productivity of one or a few 
oak species in specific ecological areas (Mason 1992, 
Appendix 3). Likewise, no studies have attempted 
an economic comparison of the many different 
practices that indigenous peoples employed in the 
transformation of acorns from natural product 
into food, leaving much room for speculation 
regarding variability in caloric return rates. For 
example, Bettinger and Wohlgemuth (2006) sug- 
gested that total acorn processing time might have 
been halved (doubling caloric return rates) by 
reducing the intensity of various procedures and 
achieving economies of scale. Until there is much 
more complete understanding of all the variables 
affecting acorn use, attempts to generalise about 
the economic aspects of acorn production will have 
a high degree of uncertainty. 


Archaeology of Acorns in California 


Archaeological detection of acorn use depends 
on many factors: the location of acorn processing 
activities, either at village sites or temporary (and 
archaeologically ephemeral) camps; proclivities to 
use acorn processing refuse as fuel or to process 
acorns in proximity to fire; the probability that 
identifiable food remains would be charred based 
on the particular cooking method; taphonomic 
processes such as weathering and bioturbation;' 
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and finally archaeological methods for recovery and 
analysis of macrobotanical remains (Mason 1992; 
Wohlgemuth 2004). 


In many cases, the ethnographic record can 
guide our expectations for acorn recovery. For 
example, Sierra Miwok groups are reported to have 
preferred acorn shells as fuel (Barrett and Gifford 
1933), providing a regular pathway to acorn shell 
preservation in the archaeological record. When 
acorns were shelled away from camps and hearths, 
the chances for preservation would have been 
much poorer. Likewise, whole or fragmented acorn 
cotyledons are unlikely to have been preserved 
except in the less common cases where these were 
regularly roasted whole. 


Wohlgemuth (2004) provided the first comprehensive 
summary of archaeobotanical evidence for acorn 
use in much of California over the past 7,000 years. 
In 940 flotation samples from across central and 
northern California, Wohlgemuth (2004, 61) found 
acorn fragments in over 75% of samples examined. 
Wohlgemuth used standardised ratios of acorn shell 
remains (mg) to small seeds (counts) to mitigate 
for variable taphonomic effects in exploring plant 
intensification trends through time. This project 
documented the beginnings and trajectory of 
intensive acorn use in California’s geographic 
sub-regions and set the stage for future studies 
to explore how the role of acorns in indigenous 
foodways changed through time in more localised 
contexts. This study also showed that acorns 
have a long history of use in California foodways, 
with a high ubiquity of acorn remains among 
archaeobotanical samples from the Lower Archaic 


(ca. 12,000-7,000 BP). This finding challenged work 
by Basgall (1987) which suggested acorns were a 
high cost resource that would not have been used 
until high population densities forced the use of 
less efficient plant resources. 


Summary 


The preceding brief review highlights some of 
the ways that indigenous groups in California 
effectively managed, monitored, procured, stored, 
and consumed oak nut masts. Stored acorn products 
were a dependable and energy-rich food source and 
an important botanical component of the foodways 
for many of these groups. The technology for long- 
term acorn storage gave indigenous groups the 
potential to anticipate future shortages, reducing 
their susceptibility to ecological and environmental 
contingencies. Acorn-related work was a central 
locus for social practice, particularly for women, 
and acorn products were important trade goods. 
Despite the many uncertainties in economic 
models of acorn use, recent archaeological research 
has demonstrated that the study of acorns can 
contribute to our understanding of indigenous 
foodways, particularly on the intensification of 
human-plant relationships. As more European 
researchers begin to include botanical remains in 
their research, particularly in studies of Mesolithic 
foodways, the archaeological and ethnographic 
research on acorn use in California may provide 
a critical data set for comparing and contrasting 
new European models of changing human-plant 
relations. 


4.3. AWILD SOLUTION TO RESILIENCE AND PROVISION: 
THE CASE OF PROSOPIS SPP. ON THE PERUVIAN NORTH 


COAST 


David J. Goldstein 


Introduction 


As outlined in this section’s introduction, fruit 
trees are often viewed as additive components 
to agricultural systems, especially in the case of 
fruits that are modern cash crops. Archaeological 
and historical evidence, however, demonstrate that 
this has not always been the case: fruiting trees 
were important contributors to the development 
of agriculture in the Neotropics (Atran 1993; Lentz 
1999; Pearsall 1992; 2008; Turner and Miksicek 1984). 
The importance of fruiting trees is now coming 
more often to be considered a critical component of 
agricultural development in the Neotropics (Baleé 
and Erickson 2006; Clement 2006; Beresford-Jones 
2005; Moutarde 2006). 


Prosopis spp. (algarrobo) has long been a vital 
component of subsistence agroecologies - the 
indigenous agricultural and ecological provisioning 
system - on the Peruvian Pacific coast (Fig. 4.5). 
I focus on the use of two of these woody plants, 
Prosopis juliaflora D.C. and Prosopis pallida (H. and B. ex 
Willd.) H.B.K., two sympatric or parapatric species of 
leguminous trees on the Peruvian coast during the 
pre-Hispanic and modern periods (Burkhart 1976; 
Pasecznik et al. 2001) and trace these organisms’ 
roles in the development of ancient agricultural 
systems and in sustaining modern subsistence 
production. Prosopis plays a critical role in the 
specialised ecosystem of the dry tropical forest, with 
specific adaptations to the region’s climatic cycle. 
These unique ecological features prove beneficial 
to local agriculturalists who incorporate Prosopis 
into farming strategies. Archaeological evidence 
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Fig. 4.5A. Map of Peru with internal political borders and the area 
of study in the Lambayeque department. 


implicates Prosopis in the development of coastal 
agriculture over the past 6000 years: this article 
provides an archaeological case study from the 
region, highlighting this genus’ use in domestic 
and craft economies. The long-standing reliance 
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Fig. 4.5A. Map of the Lambayeque department in Peru with the following archaeological sites: 1) La Zaranda; 2) Batán Grande; 
3) Sicán Tree National Sanctuary, bosque de Pomac; 4) Milenario Tree, La Zaranda. Maps: R. Lugon, J.-C. Loubier and A. Chevalier. 


on Prosopis on the Peruvian north coast, however, 
has not prevented its overexploitation for charcoal 
production in present-day contexts (Risco 1998; 
Cuba Salerno et al. 1998). Despite the modern 
threat to dry tropical forests and Prosopis, the 
archaeological data provide potential alternatives 
to resource exploitation in coastal Peru. 


Economic Uses of Prosopis 


Trees in the genus Prosopis are widely known today 
with the Spanish term algarrobo and/or huarango 
throughout the western coast of South America 
(Brack Egg 1999). P. juliflora and P. pallida, the focus 
of this chapter, are economic species endemic to 
the western coast of South America from Colombia 
to northern Chile and are currently suffering from 
severe predation by humans. Most trees are now 
only found adjacent to or mixed with patches of 
fallow farmlands, making it difficult to study their 
long-term growth habits and their interactions 
with the dry tropical forest ecology. At present, in 
the coastal Andes, Prosopis is sought for charcoal 
production due to the wood's physical stability at 


high temperatures. The genus is globally valued 
as fuels for their savory-smelling secondary 
metabolites, qualities that provide long-lasting 
and rich-smelling cooking fires that impart a 
particular flavor to local delicacies (Pasiecznik 
2002; Rogers 2000). These trees are often clear-cut 
for charcoal production and as a profit windfall 
from agricultural clearance (Harris et al, 1998; Risco 
1998). Given such intensive harvesting, people 
have not actually witnessed forest regeneration 
and succession here in the modern era (Proyecto 
Algarrobo 1997; Fig. 4.6). Hence, forest ecologists 
and local farmers have little experience with 
the relationship between Prosopis growth and 
regeneration; a large contributing factor to over- 
harvesting. The propensity to cut these trees 
beyond regenerative capacity has significantly 
affected forest restoration throughout the colonial 
and modern era and has forced the regulation 
of forest products in the coastal areas of Peru 
(Ferreyra 1987). At present, rural forest residents 
often produce Prosopis spp. charcoal illegally for 
additional household income to be sold in local 
and regional markets and/or domestic use for fuel 
(Risco 1998). 
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Fig. 4.6. The view from within a healthy dry tropical forest on the 
north coast of Peru, Batan Grande, Lambayeque. 


Aside from its use as charcoal, Prosopis spp. provides 
a number of economic products. The tree produces 
10-20 cm long legume fruits that contain a highly 
nutritious and stable seed that is a choice animal 
fodder, as well as a product for refining into 
fermented beverages, chicha de algarrobo, and a 
sweet syrup, algarrobina, that is marketed nationally 
(Risco 1998). The resin from the trunk is used as an 
adhesive and as a local remedy to fill dental caries 
(Brack Egg 1999; Risco 1998). The pods are known 
regionally as an important famine food for modern 
humans when resources are scarce after forest fire, 
flooding or extreme drought (Felger 1979; Felker et 
al. 1984; Schaedel 1988). 


The leguminous properties of these trees as nitro- 
gen fixers, sub-soil stabilisers, and water table 
sustainers, make the arid lands where they grow 
‘ready-made’ prepared soils for farmers. Hence, 
stands of Prosopis spp. create choice locations for 
farmland clearance and are at risk as increasing 
modern human migration drives newcomers to 
the lowland river valleys (Arroyo Baldeon 1997; 
Pasiecznik 2002). Although Prosopis spp. furnishes 
a number of economic products and is prized by 
local populations, its utility also endangers its 
survival in dry tropical forests; as a major player 
in this ecosystem, its over-exploitation threatens 
this delicate ecology. 


Prosopis spp. and Dry Tropical Forests 


In the very few protected areas throughout the 
north Peruvian coastal departments, the dry 


tropical forest is the dominant ecosystem (Tosi 
1960; Proyecto Algarrobo 1997). The regional woody 
flora consists of xerophytic trees, low shrubs, 
and cacti. These tree species are indeed adapted 
to an extremely dry environment, with a mean 
precipitation of less than 40 mm/year (Delvaud 
1984, 26); most plants in these forests have waxy or 
small leaves, deep taproots, and diurnally dormant 
stomatic systems, which keep them from drying 
out in periods of extreme drought. The biodiversity 
of woody plants is manifest in two families, the 
Capparidaceae (caper family), and the Fabaceae 
(bean family), among which Prosopis species are 
particularly important (Proyecto Algarrobo 1997). 
As a dominant species in mature forests, Prosopis 
spp. is the longest-lived, 200-400+ years, and some 
are in their adolescence for up to at least 60+ years 
of life (Ocampo 1991; Fig. 4.7). Due to modern 
exploitation there are currently very few Prosopis 
spp. trees over 40 years of age along the Pacific coast 
(Arroyo Baldeon 1997; Ocampo 1991). 


The scarcity of water in dry tropical forests makes 
this ecosystem unusually vulnerable: the slow 
annual growth of dominant tree species, coupled 
with uncertain periodic water and slow (relative 
to temperate forest ecology) nutrient recharge, 
can result in deforestation when the ecosystem 
is disrupted (Maas 1995; Cuba Salerno et al. 1998). 
When a species is singled out for exploitation, the 
delicate balance of the ecosystem is significantly 
disturbed. In the case of Prosopis spp., while adapted 
for periodic climatic disturbance, it is unable to 
regenerate effectively without protection from 
human predation in the modern world. 


Fig. 4.7. The ‘Millenario’ tree of La Zaranda, Lambayeque. 
Algarrobo, Prosopis pallida (Humb. & Bonpl. ex Willd.) Kunth 
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ENSO Dynamics on Peruvian Dry 
Coastal Forests and Prosopis 


El Nifio/Southern Oscillation (ENSO) weather events 
have become more and more prominent in the 
modern discourse about weather and periodic or 
episodic climate events globally. Prosopis is adapted 
to survive, and even prosper, when ENSO events or 
heavy rains occur. These trees experience branch 
and trunk growth spurts following inundation; 
during dry years Prosopis spp. mostly invests in root 
expansion and growth through its system of deep 
tap and lateral roots. These adaptations are resilient 
strategies to cope with weakening soils and rising 
groundwater, allowing them to survive flooding 
and benefit from the abundant water. Prosopis spp. 
is equipped to manage water events in other ways 
to enhance its survival. The drying period following 
heavy rains tends to force flowering in the trees, and 
also to accelerate the developmental life cycle for 
tree pollinators, indigenous flies, wasps and bees, 
as well as imported honey bees. 


The tree is a heavy fruiter: increasing its above- 
ground biomass by two or three times when 
fruiting (Ocampo 1991; Risco 1998). In ENSO events 
during December or January, just as the tree is 
coming into fruit, trees will often fall, unable to 
sustain themselves in the wet sandy soils, laden 
with fruits. While some Prosopis spp. have deep 
taproots, these will not prevent keeling over even 
in extreme instances, but this does not kill these 
resilient trees. Instead they immediately begin to 
put out new branches, reestablishing forest cover, 
and extending/repairing broken root systems (Fig. 


Fig. 4.8. The 'Sicán' tree of Pomac, Lambayeque, Prosopis pallida- 
juliflora. 


4.8). These unique adaptations permit biological 
perseverance, encouraging farmers to include these 
trees in their agrosystems. 


Modern Agroecological Importance 


Modern agriculturalists in the research area actively 
take advantage of these qualities in Prosopis growth 
and resilience, often incorporating them into their 
different agroecosystems. Despite the periodic 
and unpredictable nature of ENSO events, farmers 
demonstrate an attentiveness to their long cycle of 
seasonality and incorporate agricultural strategies 
that take advantage of this cyclical nature. Inmodern 
farming, the anticipation of ENSO events relies on 
the incorporation of Prosopis spp. into traditional 
agricultural systems. During non-ENSO event years, 
modern, non-mechanised agriculture is dominated 
by extensive, canal-fed field systems along the 
Peruvian coast. Prosopis spp. is a common feature of 
the landscape as a field border/living fence system 
and to line canals. Its lateral root system helps 
maintain soil surface water, and in conjunction 
with its leaf litter, enhances soil surface nitrogen 
(Luna-Suarez et al. 1998; Nordt et al. 2004; Proyecto 
Algarrobo 1997). The species also plays a significant 
role in preventing soil erosion and desertification 
through both the shade and soil cohesion offered 
by its branch and root systems, respectively (Luna- 
Suarez et al. 1998). The plant’s incorporation into 
the agricultural system highlights a comprehensive 
understanding of the long-term strategies necessary 
for resilience to episodic disturbance due to ENSO 
events, which are often catastrophic. 


Additionally, farmers rely on Prosopis spp. to maintain 
floodplains that are only suitable for agriculture 
in post-ENSO periods. Usufruct landholdings in 
and around the flood stage riverbanks along the 
main river systems, as well as along larger canals 
that overrun their banks at flood stage, provide 
supplementary farmland for agriculturalists (Nordt 
et al. 2004). These fields are not in production 
annually: they depend on fertilisation and irrigation 
as floodwaters recede after ENSO events. Like more 
formal, irrigated agricultural land, Prosopis spp. and 
other tree crops are tended on these plots even in 
non-ENSO years, maintaining their fertility and 
water tables through the benefits of agroforestry 
practice and the nitrogen fixing qualities of woody 
Fabaceae (such as Prosopis). The plots can be farmed 
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for up to a year and a half once flood stage has been 
reached. Some smallholders extract, given labor 
availability, up to three growing seasons off these 
plots that are often larger than irrigated plots. 
Undoubtedly, the considerations for using long- 
lived dry forest woody legumes, such as Prosopis, 
are important and complex (Goldstein 2007; Nordt 
et al. 2004). These ‘extra’ fields are used as additional 
income sources; they also mitigate economic stress 
when existing agricultural resources suffer during 
ENSO events and reduce dependence on federally 
regulated and taxed irrigation water. The use of 
these fields illustrates how local agriculturalists of 
coastal inland valleys of the Peruvian coast have a 
broad understanding of the integration of annual 
wet/dry agriculture with the episodic ENSO cycle. 


Archaeological Look at Prosopis 
and Ancient Andean Agroecology 


The archaeological signature of tree crops in 
ancient Andean agriculture over the past 5,000+ 
years is profound (Pearsall 1992; 2008; Ugent 
and Ochoa 2006). From the earliest agricultural 
periods we see the presence of Annona cherimolia 
(chirimoya), Annona muricata (guanabana), Lucuma 
bifera (lucuma), Carica papaya (papaya), Persea 
americana (avocado), and Psidium guajava (guava). 
In particular, on the Pacific coast, Ugent and Ochoa 
(2006) report use of a variety of trees from the 
Fabaceae family, Acacia macracantha, Caesalpinia 
paipai, Erythrina edulis, Inga sp., and Prosopis chilensis 
(algarrobo), all of which are well adapted to living 
in the region’s dry tropical forests. 


Although these limited data indicate the longevity 
of human-Prosopis coexistence, little research has 
been carried out on their interaction. The un- 
systematic and inconsistent sampling for archaeo- 
botanical remains in Andean archaeology has led 
to considerable ignorance of how vital tree crops 
were in antiquity (Bertone et al. 2008). A further 
problem with locating the importance of Prosopis 
spp. in the archaeological record has been with 
identification. Modern problems exist at the 
species level of distinction. As a result, evaluating 
the presence and use of Prosopis at the species 
level in the archaeological record is difficult. This 
case is especially so when different authors report 
different species for the wood, seeds, leaves and 


fruits recovered (Bonavia 1982; Ugent and Ochoa 
2006). Investigators should be mindful that species- 
level distinctions are very difficult in archaeobotany, 
should be reserved for exceptional instances, and, 
as seen here, can confound future research (Hather 
1994). 


The few treatments of the archaeobotanical record 
that do exist for Prosopis spp., however, at least atthe 
generic level, demonstrate that it was present and 
used consistently throughout Andean prehistory on 
the Pacific coast from at least 6000 years ago. Uses 
in these instances include food, fuel, construction 
and animal fodder; it also played a critical part 
in indigenous agroecology, still visible today. At 
present, very few Archaic and Pre-ceramic Period 
sites have systematic collected archaeobotanical 
data to report. The best published registry from 
the Pre-ceramic Period (BCE 8000-1500) comes from 
Bonavia’s (1982) excavations at Los Gavilanes, on 
the Peruvian central coast. During the period that 
Engel (1987) and others (Kaulicke 1994; Pearsall 
2008; Weir et al. 1986; 1988) have named the 
period of incipient domestication and agriculture, 
Bonavia’s archaeobotanical evidence indicates the 
use of Prosopis spp. over 5000 years ago with dates 
of 2700 cal. BCE. The tree was utilised as a building 
material, fuel, and as a primary material associated 
with subsistence, including human consumption 
(Bonavia 1982, 330). 


More recent work (Haas and Creamer 2004; Shady 
Solis 1999) confirms that some of the earliest 
complex societies of coastal Peru were extracting 
resources from numerous tree crops mentioned 
above while they were beginning to construct 
monumental architecture for the first time in 
the Americas. As at Los Gavilanes (Bonavia 1982), 
Prosopis spp. seeds, fruits, wood, leaves, etc. were 
recovered from Caral (Shady Solis 1999), Huaricanga 
and Caballete (Haas and Creamer 2004), a series of 
5,000+ year-old sites from the central coast’s Supe 
and Pativilca river valleys. In these cases, they 
were recovered in conjunction with very early 
agricultural contexts that include Zea mays (maize), 
Ipomoea batatas (sweet potato), Manihot esculenta 
(yuca), and a variety of cucurbits and chili peppers. 
This cultivation was concurrent with an increasing 
presence of camelids at coastal settlements; in fact, 
by the end of the Pre-ceramic, camelids, alpaca 
or llama (Llama sp.) are present on the coast in 
pastoral contexts (Shimada and Shimada 1985). The 
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presence of this complete domestication complex 
6,000 years ago, of crop plants, animals, and tree 
crops, all correspond to the earliest complex social 
and economic formations in the region (Smith 1995). 
Prosopis spp. and its part in this development as 
an agroecological component is just beginning to 
come to light, and I highlight its importance in the 
example below. 


An Archaeological Account of Prosopis 
use from the Tenth Century 


Recent excavation of the metal and ceramic work- 
shop of Huaca Sialupe, a site used from 900-1050 
CE pertaining to the Sicán or Lambayeque polity, 
demonstrates the primary, integrated role Prosopis 
played in ancient agriculture and subsistence. 
Prosopis remains are ubiquitous across the site in all 
features and floor contexts. The archaeobotanical 
remains indicate that algarrobo served as a vital fuel 
resource; however, it was also used for construction, 
fodder and cooking. Fuel remains at the site 
included a mix of wood fuels, camelid dung from 
local herds, and organic garbage. Distinct ratios 
of fuels were apportioned for specific types of fire 
needs (Goldstein 2007). While wood fuels comprised 
the largest component of all fuel use, higher 
proportions of Prosopis spp. were limited to meet 
specific production requirements. In particular, 
Prosopis fuels are primarily used in blackware ceramic 
kilns, but in no case do they make up more than 
20% (count/volume) of the fuel remains. Camelid 
dung, overall, was used in all burning contexts and 
consistently comprises nearly 5% of all fuel remains. 
Organic household and agricultural waste content 
varied depending on specific combustion needs. The 
differential apportionment of fuel types in different 
burning contexts (ceramic, metal or cooking fires) 
demonstrates artisans’ integrated use of resources, 
which likely prevented the over-exploitation of 
Prosopis spp. (Goldstein and Shimada 2007). 


We have abundant evidence at Sialupe that food 
production took place alongside craftwork. The 
animal remains, maize cobs and other agricultural 
products, with residues from large aggregate 
fires, similar to those used to produce small 
feasts today, together indicate that artisans were 
cooking and eating at the site (Goldstein and 
Shimada 2010). Additionally, the use of camelid 


dung and agricultural debris demonstrates that 
an agricultural economy was in close proximity. 
All hearths used some algarrobo, an indication 
that these resources were common enough to be 
used in quotidian ways and were not exclusive to 
craft production. This pattern suggests that in and 
around Sialupe, the dominant dry tropical forest 
species, Prosopis spp., was in significant abundance 
for daily use. 


While Prosopis spp. remains are the most ubiquitous 
at the site, the most abundant plant organ 
represented are the pods and seeds, not the woody 
stem (Goldstein 2007). The fruits from the trees 
played an important role in the economy, probably 
as the primary fodder used for camelids kept at the 
site; it was also likely a part of the human diet. As 
mentioned above, camelid dung provided a constant 
fuel resource; in fact, at the northern end of the 
site, excavations recovered several square metres of 
burned and unburned camelid dung deposits, six to 
ten centimetres deep, frequently with durable seed 
and pod remains in the matrix. 


Inthe case of the Huaca Sialupe workshop, some 30% 
of the overall fuel assemblage indicates that organic 
garbage was a primary fuel source (Goldstein 2007; 
Goldstein and Shimada 2010). Every indication from 
these fuel remains demonstrates that food garbage 
from the households that surrounded the workshop 
contained high levels of Prosopis spp. seeds and seed 
pod remains. Clearly, some of this presence can 
be attributed to dung used as fuel. The ubiquity, 
however, demonstrates that on a household level 
people were processing and consuming Prosopis 
spp. Regional ethnography also supports the use 
of Prosopis spp. for human consumption (Schaedel 
1988). Although Prosopis spp. is primarily exploited 
today for charcoal production, fuel remain evidence 
from Sialupe demonstrates that these trees were of 
primary importance to coastal animal husbandry 
practices and an integral part of the local cuisine, 
as well as an important fuel source (Goldstein 2007). 


The decision-making processes reconstructed at 
Sialupe, based on the archaeobotanical remains, 
demonstrate a judicious use of fuel resources: based 
on the specific physical requirements for artifact 
production, artisans used distinct mixes of fuels 
(Goldstein and Shimada 2007). The abundance of 
Prosopis remains as charcoal, seeds, seed pods, small 
branches and wood at the site indicates that this 
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species was of primary importance. Prosopis spp. 
stands clearly were important components to the 
Sicán era forest, demonstrating the historical depth 
of human and Prosopis ecological interdependence. 
Additionally, the presence of agricultural production, 
food preparation, and camelid pasturing at the site 
demonstrates a high level of integration of Prosopis 
spp. and agriculture prior to European colonisation 
in the region (Goldstein 2007). 


Conclusions 


Archaeological research has the potential to identify 
forest resources, and fruit trees in particular, as 
historically and culturally important aspects of 
managed landscapes. Understanding the role that 
landscape features play in society, like fields that 
rely on agroforestry practices, is one way to begin to 
decipher and reclaim histories of land use in regions 


where these datasets are otherwise elusive. Rival 
(1998) and Clement (2006) more specifically indicate 
ways in which trees, especially those that are part 
of agroecological practices, become touchstones 
for realising land claims and symbolising long-term 
investment in land use. The enduring use of Prosopis 
spp. in Coastal Peru justifies adding this venerable 
tree to the same list of those known to have played 
significant roles in the development of civilisation 
in South America. 


Only by acknowledging the importance of flowering 
and fruiting trees in modern and early agricultural 
systems can we develop sustainable solutions 
to potential scarcity of resources among human 
populations. Although looking to the past may not 
always provide direct solutions to modern ecological 
problems, it does remind us that alternatives to our 
present agricultural course exist and offers us the 
potential to learn from that past. 


4.4. BEFORE THE EMPIRE: PREHISTORIC FRUIT 
GATHERING AND CULTIVATION IN NORTHERN ITALY 


Mauro Rottoli 


Introduction 


The most ancient reference to an orchard is fam- 
ously to be found in the Odyssey, which contains 
both an idealised description (Odyssey VII, 112- 
131) and more realistic versions, when Ulysses 
disembarks in Ithaca and meets his old father 
Laertes (Odyssey XXIV, 246-247 and 340-345). These 
descriptions - which define an orchard as a garden 
bounded by stones or thorn bushes where trees 
(fig, olive, pear, apple, pomegranate) and vines 
are laid out in rows (see also the Iliad XIV, 123) - 
demonstrate that a system ofthistype was already 
known in the Mediterranean area in about the ninth 
to seventh centuries BCE; it was probably of still 
greater antiquity, dating at least from Mycenaean 
times (i.e. before 1200 BCE) (Bile 2003). 


We do not know if orchards existed in Italy this long 
ago - still less in northern Italy, which was more 
marginally involved in contacts with the Mycena- 
ean and Greek worlds. It should be remembered 
that the orchard recounted in the Odyssey was 
the property of a prince or king and, therefore, 
existed in a complex, stratified society; this type 
of society developed in Tyrrhenian Italy from the 
ninth century onwards and two centuries later in 
northern Italy (De Marinis 1987). 


In the Mediterranean area and especially in 
mountainous zones, the presence of trees, vegetables 
etc. grouped by type and arranged in rows or patches 
in a circumscribed or fenced area constitutes, in any 
case, a response to practical needs. Heaps of stones 
and walls facilitate the conservation of humidity 
and protect more delicate species from the wind; 


the construction of dry-stone walls was originally 
consequential upon the removal of stones from the 
soil and only in certain situations did they mark 
property boundaries. 


Published and unpublished data from sites located 
mainly in northern Italy (Fig. 4.9) are gathered 
and analysed in this paper in an attempt to link 
the archaeobotanical findings with fundamental 
questions concerning fruit gathering and cultiva- 
tion over time (from the Neolithic up to the Iron 
Age) and across different areas (from northern to 
southern Italy). In later periods, namely during the 
Roman Empire, it becomes increasingly difficult to 
distinguish local from imported products; at the 
same time, the spectrum of plant species becomes 
more and more homogeneous from northern to 
southern Italy (e.g. Sadori et al. 2009). 


The Neolithic 


The importance of fruit throughout the history of 
human nutrition in Italy is not in doubt; archaeo- 
botanical records consistently indicate the existence 
of a wide variety of fruit, notwithstanding the fact 
that non-waterlogged archaeological deposits do 
not readily preserve this material. 


In the Mesolithic, only the consumption of hazelnuts 
(Corylus avellana L.) is reliably documented; these 
have been found in diverse Alpine and Apennine 
locations (e.g. Cornizzolo, near Como, Castelletti et 
al. 1984; Isola Santa, near Lucca, Leoni et al. 2002). 
The consumption of fruit during the Neolithic (ca. 
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Fig. 4.9. Italian archaeological sites with analysis of macroremains mentioned in the text (type of preservation: c=charred; w=waterlogged; 
m=mineralised). Mesolithic: 1) Cornizzolo (c); 2) Isola Santa (c). Neolithic: 3) Riva del Garda (c); 4) Sammardenchia (c); 5) Fagnigola (c); 
6) Piancada (c); 7) Bannia (c); 8) Pieve S. Stefano (c); 9) La Marmotta (c, w); 10) Torre Canne (c); 11) Grotta dell'Uzzo (c). Chalcolithic: 12) 
Monte Covolo (c); 13) Meduno (c). Bronze Age: 14) Castellaro del Vhó (c, w, m); 15) Ledro (c, w); 16) Fiavé (c, w); 17) Parma (c, w); 18) 
Montale (c, w, m); 19) Scarceta di Manciano (c); 20) San Lorenzo a Greve (w); 21) Santa Maria Capua Vetere (w). Iron Age: 22) Forcello 
(c); 23) Aquileja (c, w); 24) Casale Marittimo (c, m); 25) Verucchio (c, w). Map: R. Lugon, J.-C. Loubier and A. Chevalier. 
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5600-3500 cal. BCE) appears to have been much 
greater. In addition to hazelnuts, northern Italian 
settlements have yielded fruit remains of European 
cornel (Cornus mas L.), common dogwood (Cornus 
sanguinea L.), hawthorn (Crataegus sp.), fig (Ficus 
carica L.), strawberry (Fragaria vesca L.), apple (Malus 
sylvestris Miller), bladder cherry (Physalis alkekengi 
L.), sloe (Prunus spinosa L. agg.), pear (Pyrus sp.), 
acorn (Quercus sp.), blackberry and raspberry 
(Rubus fruticosus L. agg., Rubus idaeus L.), dwarf elder 
and elder (Sambucus ebulus L., Sambucus nigra L.), 
water chestnut (Trapa natans L.) and grape (Vitis 
vinifera subsp. sylvestris (Gmelin) Hegi) (Rottoli and 
Castiglioni 2009). 


The same species are also present in peninsular 
Italy, although in general information is scarcer 
(Costantini 2002). At La Marmotta, an underwater 
site in Lake Bracciano (near Rome), where conditions 
are particularly favourable for preservation, the 
same fruits listed above for northern Italy are 
present, with the addition of the fruit of the bay 
tree (Laurus nobilis L.), a plant typical of the local 
vegetation (Lauro-Carpinetum betuli, Lucchese and 
Pignatti 1991, see Blasi et al. 1995), which must have 
grown to a considerable size since it was also used 
for making posts in the pile-dwellings (Rottoli and 
Fugazzola Delpino 2000). The use of fruit is not clear, 
as a production of oil is possible. At La Marmotta, 
Prunus stones are abundant and the size of some 
of these (10-12 mm long) suggests that they may 
derive from still-wild forms of damson, Prunus 
domestica L. subsp. insititia (L) C.K. Schneider. The 
Mahaleb plum (Prunus mahaleb L.) has been found at 
Pieve S. Stefano in Tuscany (Castelletti et al. 1992). 


At sites further south (Torre Canne, Brindisi, Puglia; 
Grotta dell’Uzzo, Trapani, Sicily) other, typically 
Mediterranean, species were collected (strawberry 
tree berries, Arbutus unedo L.; almonds, Prunus dulcis 
(Miller) D. A. Webb [syn. Amygdalus communis L. and 
Prunus amygdalus Batsch], wild olive, Olea europea L.; 
Costantini 2002). 


The list of species occurring in the Neolithic 
includes, together with fruits generally consumed 
as food, other fruits which were toxic or at least 
not particularly pleasant to eat; these were perhaps 
gathered for use in dyeing or as medicine or oil, 
such as, for example, dwarf elder (Sambucus ebulus 
L.) or common dogwood (Cornus sanguinea L.; cf. 
Maier 1990; Karg and Märkle 2002). 


Quantities are often reduced, although clear 
exceptions are the particularly large amount of 
hazelnuts found in settlements in the northeast 
of the country (Sammardenchia, Friuli: Rottoli 
1999a; Fagnigola, Friuli: Carugati et al. 1996), and 
the number of grape pips present at La Marmotta, 
which had not been burnt. At La Marmotta, where 
numerous fragments (charred and uncharred) 
of Vitis wood were recovered, the occurrence 
of narrow-necked pottery vessels suggests the 
possibility that these containers may have been 
used to serve wine, although further evidence of 
such a production has not been found to date; the 
morphological characteristics of the grape seeds 
(according to Stummer 1911; Mangafa and Kotsakis 
1996; Jacquat and Martinoli 1999) fall entirely within 
the range of the wild form. 


There is no proof that cultivation practices were 
adopted during the Neolithic; fruit was gathered 
from naturally occurring plants which may, perhaps, 
have received some kind of human encouragement; 
there is no concrete evidence that plants were 
intentionally grown from seed. The analysis of fire- 
wood charcoal from several Neolithic settlements 
in the northeast (Sammardenchia, Fagnigola, 
Piancada: Carugati et al. 1996) suggests the existence 
of semi-natural hedges of fruit trees (Pomoideae) 
at field margins, with the combined function of 
keeping animals out and allowing fruit and good 
firewood to be easily collected. The large amount 
of charred wood, with a considerable proportion of 
branches, and the increase in other light-seeking 
trees (Corylus, Prunus), suggests that hedge cutting 
and pruning were practiced, as portrayed on the 
German Linearbandkeramik (Kreuz 1992). 


The Eneolithic and the Bronze Age 


A greater abundance of acorns, already present on 
Neolithic sites but generally in small quantities, 
is the only feature which distinguishes northern 
Italian Eneolithic (Copper Age) settlements (ca. 
3500-2100 cal. BCE). This seems in some way 
connected with an increase in pastoral activity and 
animal-rearing in general (Ferrari et al. 2002) and the 
need for increased production of tannin for tanning. 
In the few Eneolithic sites excavated, the cherry 
(Prunus avium L.) makes its first appearance and 
there is an increase, with respect to the Neolithic, in 
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the use of cornel (Monte Covolo: Pals and Voorrips 
1979; Meduno, Friuli: Castiglioni et al. 2003). 


True cornel orchards, areas of trees subject to 
human care or protection, seem to have been 
present in the Bronze Age, when this species 
became extraordinarily important in northern Italy, 
probably for the production of a fermented drink. 
Wild trees produce a considerable quantity of fruit, 
but the amount increases greatly when each plant 
is surrounded by an open area and left to enhance 
the tree’s growth. At present, the cornel is a fairly 
rare species in lowland woods (Pignatti 1982); to 
ensure such a plentiful production of fruit, the 
trees must have been artificially propagated, i.e. 
grown from seed (Rottoli 2001). In contrast to the 
carpological evidence, pollen analyses indicate no 
particular abundance (Ravazzi et al. 2004; Mercuri 
et al. 2006); this is perhaps due to the tree’s modest 
production of pollen, although the transport of fruit 
from areas distant from the sites where they were 
found has been hypothesised (Fiavé, Trentino: Greig 
1984). In addition to pits from the fruit, there is a 
notable record of wood and wood charcoal, although 
it is not possible to distinguish the wood of Cornus 
mas L. from that of Cornus sanguinea L.; fruit of the 
latter species is, however, quite rare during the 
Bronze Age. 


In addition to cornels, in the Terramare - the Po 
Plain Middle Bronze Age sites which have yielded 
most archaeobotanical information - the same fruits 
listed above for the Neolithic are also found. At 
Montale, rowan berries (Sorbus domesticaL.) are also 
present and cherries (Prunus avium L.) (Mercuri et al. 
2006) are more frequent; roses (Rosa sp., Castellaro 
del Vhó, near Cremona: Rottoli 2001) also occur. 


With respect to cereals, fruit is generally plentiful 
and acorns occasionally present in large quantities 
(e.g. at a pile-dwelling, the Palafitta di Parma: 
Lancelotti 2005; Casartelli 2007). The occurrence of 
single-species accumulations of fruit in Bronze Age 
sites is actually rare; the few exceptions consist of 
deposits of hazelnuts, cornels and crusts of charred 
acorns at the bottom of containers. A most unusual 
case is that of a late Bronze Age (ca. tenth century 
BCE) site at Scarceta di Manciano (Grosseto) in 
Tuscany, where a building caught fire immediately 
after a considerable quantity of sloes (Prunus 
spinosa L. agg.) had been collected, perhaps whilst 
these were being cooked or toasted (Rottoli 1999b). 


Cornels, hazelnuts, strawberries, bladder cherries, 
apples, pears, blackberries, raspberries, grapes and 
acorns are also found in the Adige Valley in the 
Alps (Fiavé and Ledro, Trentino: Jones and Rowley- 
Conwy 1984; Karg 1998; Dalla Fior 1940). 


It seems reasonable to assume that fruit cultivation 
in Italy grew up over several centuries, between the 
end of the Bronze Age and the beginning of the Iron 
Age (ca. 1200-900 BCE), and developed in non-linear 
fashion generally from the south towards the north; 
it seems initially to have developed along the Ionic 
and Adriatic coasts. 


In the later Bronze Age (Late and Final Bronze 
Age, thirteenth-tenth centuries BCE), finds of 
olive stones become progressively more frequent 
in southern Italy (Fiorentino et al. 2004). The 
beginning of olive cultivation is a matter of debate; 
some scholars hold that the information available 
is not yet sufficient to demonstrate the existence 
of cultivation prior to the foundation of the first 
Greek colonies (Costantini 2002; Fiorentino 1998), 
whereas others maintain that its occurrence in the 
extreme south of Italy from the Middle Bronze Age 
onwards is probable, or even certain (Nisbet and 
Ventura 1994; Fiorentino et al. 2004). In the Ligurian 
mountains, the Olea pollen curve is continuous from 
3800 BP on, evidencing coastal distribution of the 
wild plant (Lowe et al. 1994). An early cultivation was 
supposed, but macroremains are however absent up 
to the Late Iron Age. 


Grape pips are found sporadically in central and 
southern Italian settlements; there is no clear 
evidence of local wine manufacture, although wine 
probably circulated in the central Mediterranean 
in connection with trade exchange for material 
of Aegean origin (Martinelli et al. 2003). The only 
exception to this lack of positive evidence is the 
singular find in a well in Santa Maria Capua Vetere 
(Caserta) (Castiglioni and Rottoli 2001) of numerous 
pruned pieces of vine shoot, which would seem 
to indicate the existence of specialised viticulture 
in the Middle Bronze Age, at least in some areas 
towards the Tyrrhenian coast. Pollen analyses 
from the Terramare (Palafitta di Parma: Valsecchi 
unpublished; Montale: Mercuri et al. 2006) seem to 
confirm that interest in vines also increased in 
northern Italy at the end of the second millennium 
BCE. At Montale in particular, the pollen diagram 
shows a growth in the presence of such pollen 
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during the final period of occupation (Late Bronze 
Age) (Mercuri et al. 2006). Wine production appears, 
though, to catch on much later, with Etruscan 
expansion in northern Italy. 


The increase in vine pollen, which is observed in 
other sites of the same period in Tuscany, may in 
part be due to a progressive increase in humidity 
or in the frequency of poorly-drained areas which 
offered environments that would have favoured the 
spread of wild vines (Mariotti Lippi et al. 2007), but it 
might well also be a sign of greater human interest 
in the species, as recent finds appear to suggest (San 
Lorenzo a Greve, near Firenze: Bellini et al. 2008). 


There are very little data regarding the fig, the 
remaining typically Mediterranean species, but the 
reason would appear to be the difficulty of recovery 
of the tiny ‘seeds’ (see endnote 4). 


During the Bronze Age, walnut shells (Juglans regia 
L.) also become common in central and southern 
Italy (Bellini et al. 2008); these are known from 
the Neolithic in only three sites (in northern 
Italy, Sammardenchia and Bannia, Friuli: Rottoli 
and Castiglioni 2009; Riva del Garda, Trentino: 
Mottes et al. 2010), in which they may have arrived 
from the Balkans as gifts or curiosities. The tree 
could be indigenous in the Euganei hills (Veneto, 
northeastern Italy: Kaltenrieder et al. 2010) but, at 
the moment, macroremains are completely absent 
in this area up to the Romanisation period (second 
century BCE). 


The Iron Age 


With respect to the species recorded from preceding 
periods, the scarcity of excavations in Iron Age 
wetland sites means that we have a poor idea ofthe 
situation, with an apparently low consumption of 
fruit during this period. However, the introduction 
of efficient systems of fruit cultivation - which 
are uncertain and open to debate during the 
Bronze Age - is known with certainty to have 
occurred in the Iron Age (i.e. the first millennium 
BCE), on the basis of a combination of historical, 
archaeological and archaeobotanical information. 
Although the precise chronology of the various 
events may not be determined, during this period 
the techniques of grafting and propagation by 


cuttings were introduced from Greece and the East, 
and specialist beekeeping developed; these methods 
allowed the production of cultivated varieties of 
fruits, the growth of which from seed had not 
hitherto guaranteed products of good quality 
(Zohary et al. 2012). Trade in fruit also became 
established, and ‘exotic’ (or recently introduced) 
fruit became an item of prestige amongst food 
offerings deposited in burials. In Aquileia, a pre- 
Roman and Roman port on the Adriatic, olives and 
seeds of white-flowered gourd (Lagenaria siceraria 
(Molina) Standley) were found in a layer from the 
eighth century BCE settlement (Scotti Maselli and 
Rottoli 2007). A seventh century BCE princely tomb 
in Casale Marittimo (Pisa) contained a pomegranate 
fruit (Punica granatum L.), together with hazelnuts 
and apples. In the same tomb, a honeycomb was 
preserved as well (Rottoli 1999c). A white-flowered 
gourd seems also to have been present in a princely 
grave in Verucchio dating to the eighth-seventh 
centuries BCE (Gentili 1985). 


Olive and vine cultivation were certainly widespread 
in the sixth-fifth centuries BCE in Etruscan territory 
(Cristofani 1987), when the export of Etruscan wine 
to central Europe is attested, but these activities 
actually began in the early first millennium BCE. 
Broad-bladed bronze pruning hooks, specialised 
tools for viticulture, first appear at the end of the 
Bronze Age (tenth century) in peninsular Italy 
(Bietti Sestieri 2002). It is probable that at this time 
vine cultivation started, with the employment of 
the various methods which were subsequently 
described by Roman writers (with the plants 
attached to living supports, such as elm or maple). 


Landscape studies, particularly those concerning 
hill settlements, show the diffusion of villages with 
scattered houses, adapted to the establishment 
of market gardens and fruit trees between the 
buildings; in settlements at higher levels, the 
villages are compact and the few fruit trees able 
to survive are planted next to the houses, so as to 
make use of the protection they offer. 


In fact, systems of landscape organisation have 
recently been detected in more ancient lowland 
contexts: the use of irrigation associated with 
methods of division of agricultural land is known in 
the Campanian plain (near Naples) from the Early 
Bronze Age, when villages and fields were buried 
by volcanic ash from an ancient Vesuvian eruption 
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(Bietti Sestieri 2002). Groups of trees, especially oak, 
were also present near the houses, and brambles 
were frequent towards village margins (Castiglioni 
and Rottoli, unpublished). Traces of irrigation 
systems have been recognised in association with 
the Middle Bronze Age Terramare in the Po Plain 
(Bernabó Brea et al. 1997), although it is not known 
whether these structures were connected with 
intensive fruit production. 


During the Bronze Age, the management of trees 
for pastoral purposes and multiple widespread fires 
(some of which may have been meant to enlarge 
grassland) influenced the development of pre- 
existent hazelnut populations, as recently described 
in western Apennines (De Pascale et al. 2006). 


In the course of the first millennium BCE, arboreal 
cultivation, especially of vines, tended to occupy 
increasingly large areas of land, and extended 
further in the Roman period. Notwithstanding 
evidence of local wine production in many sites, 
Greek wines continued to be imported for a long 
time (e.g. at Forcello, near Mantova: Castelletti and 
Rottoli 1986). Although olives (in the peninsula) and 
vines (in both northern and southern Italy) probably 
tended to progressively cover the landscape, 
other extensive cultivations do not seem to have 
developed until the Roman period. 


The cultivation of chestnut trees (Castanea 
sativa Miller), which still today involves a large 
proportion of the Apennines and the hilly area 
of northwestern Italy (Cevasco et al. 2010), is 
controversial. Palynological analysis in Liguria (see 
for example, Cruise et al. 2009) and the Euganei hills 
(Kaltenrieder et al. 2010) seems to demonstrate the 
cultivation during the Neolithic or the Bronze Age, 
but anthracological, carpological and historical data 
show that cultivation become established only after 
CE 100 (Conedera et al. 2004; Cottini and Rottoli 
2001) in southern Italy, in the northern Apennines 
(Liguria, Tuscany and Emilia-Romagna) and in the 
region of Insubri, between Lombardy and Ticino 
(Switzerland). 


Towards the Empire 


The accumulated evidence - especially that from 
archaeobotany - suggests that even before the 


complete Romanisation of Italian territory, the 
already wide selection of fruit available since the 
Neolithic had gradually been extended by the 
addition of new species, which rapidly entered 
into local cultivation. A continually increasing 
circulation of ideas and raw materials, from the 
flowering of Mycenaean and later Greek culture, 
led progressively to the knowledge and then the 
cultivation of new foods, particularly fruit and 
vegetables, first in coastal areas and Greek colonies 
and subsequently in the interior and north of the 
country. 


In the Republican period, in the second and first 
centuries BCE, at least eleven different fruits, 
either certainly or probably cultivated (grape, 
fig, apple, pear, cherry, cornel and strawberry), 
or wild (blackberry, rowan berry, hazelnut and 
elderberry) were available to the Roman coloniae in 
northern Italy (Bandini Mazzanti et al. 2001). As far 
as is known, though, not all ‘Mediterranean’ fruits 
were easily obtainable (almonds and pine nuts are 
missing from the list, for example, and olives were 
rare). In the Imperial period, the appearance of new, 
recently imported species (such as peach Prunus 
persica (L.) Batsch., jujube Ziziphus jujuba Miller and 
plum Prunus domestica L. s.s.) was immediate both 
in northern and southern Italy (Sadori et al. 2009); 
the presence of a powerful unified government and 
efficient communication systems seems to have led 
to greater homogeneity of consumption and also, 
to some extent, of production. 


Conclusions 


Fruits were crucial for the prehistoric and historical 
diet. Archaeobotanical and palynological data 
testify to the gathering of wild plants from the 
Neolithic on, both as food and for other purposes 
such as medicine or dyeing. As suggested by the 
discovery of large amounts of hazelnuts in some 
Neolithic settlements, some human intervention 
(or encouragement at least) could be hypothesised 
for this species as well as for others such as apple, 
sloe and so on - a more systematic gathering and 
production, supported by landscape structures, 
is more evident only during the Bronze Age. 
Nevertheless, cultivation practices were surely 
adopted from the Iron Age on (ninth century BCE) 
and probably during the Late and Final Bronze 
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(thirteenth-tenth centuries BCE), in the context 
of increasing circulation of ideas and materials, 
first with the Mycenaean and later with the Greek 
population. 


The spread of fruit cultivation progressed non- 
linearly inwards - from coasts towards the inland 
areas - and along a south-north axis. Most species 


from the Mediterranean were known and available 
in northern Italy before the Romanisation period, as 
was grafting and propagation by cutting techniques. 
Due to this common background, the introduction 
and cultivation of new fruits coming from the 
East could take place contemporaneously all over 
northern and southern Italy during the Roman 
Empire. 


4.5. CITRUS (RUTACEAE) WAS PRESENT IN THE WESTERN 
MEDITERRANEAN IN ANTIQUITY 


Bui Thi Mai and Michel Girard 


Introduction 


Many exotic or indigenous food plants were utilised 
in the Mediterranean region in Antiquity. Their 
presence is attested in classical texts, but finds 
of their remains are relatively rare. Most of the 
determinations available are based on carpological 
analyses but, in some cases, palynology has an 
important role to play in our knowledge of such 
plants, most especially in analysing the pollen of 


plants brought in from elsewhere. Thus, it has been 
possible to provide evidence that a Citrus (cf. Citrus 
medica L. = citron) was under cultivation several 
centuries before the Christian era in the central 
Mediterranean ports such as Greek Cumae or Punic 
Carthage (Fig. 4.10). What are we to think of this 
presence? Might this tree have been cultivated in an 
urban context without us having any formal proof 
of the practice? 
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Botany 

The agrumes (citrus fruit), which belong to the 
Rutaceae family, include the species Citrus, Eremocitrus, 
Microcitrus, Clymenia and Poncirus in Eurasia. Citrus is 
represented by species and their hybrids that produce 
edible fruits such as the lemon, orange, tangerine, 
bergamot, lime, grapefruit, pink grapefruit (pomelo) 
and tangerine, while Poncirus trifoliata (L.) Raf., which 
can resist temperatures of -20°C, does not have edible 
fruit and is essentially utilised as a grafting stock. 
According to Mabberley (1997), the older name 
of the species Fortunella japonica Thunb. has been 
included in the genus Citrus (Citrus japonica Thunb.), 
but Barkley et al. (2006) consider the genus Fortunella 
as a distinct taxon from eight known species giving 
kumquats. These fruits, whose sizes vary according 
to the taxon, have an outer fruit coat (exocarp) 
ranging in color from green to orange, surrounding 
a green, yellow or orange pulp divided into sections 
containing the pips. 


The nomenclature of agrumes has led to consider- 
able controversy in recent decades. Although 
the first classifications posited the existence of 
over 150 species, the latest studies made on the 
phylogeny of agrumes (Mabberley, 1997) tend to 
indicate that the original wild species are not very 
numerous and include only six natural species: 
citron (Citrus medica) (Fig. 4.11), mandarine (Citrus 
reticulata Blanco), true grapefruit (Citrus maxima 
(Burm.) Merr.), kumquat (Citrus japonica) and two 
as yet unknown species. The classification from 
Scora (1975) and Barret and Rhodes (1976), based 
on 146 morphological and biochemical characters, 
suggests that only Citrus medica, C. maxima and C. 
reticulata should be considered ‘true species’, while 
the other cultivated ones more likely represent 
hybrids occurring from cross-breeding or natural 
events. Recent phylogenetic? work based on SSRs 
molecular (Barkley et al. 2006) and AFLP markers 
(Pang et al. 2007) supports these original suggestions. 


The great genetic flexibility of agrumes - highly 
frequent spontaneous mutations and a remarkable 
capacity to hybridise - gave rise to an impressive 
number of varieties represented by hundreds of 
cultivars. According to Mabberley (2004, 486-487), 
the yellow lemon tree (Citrus x limon) is thought to 
have descended from the citron (Citrus medica) anda 
first unknown species; the lime (Citrus x aurantifolia) 
to come from the grapefruit (Citrus maxima) and a 
second unknown species. The sweet orange (Citrus 


Fig. 4.11. Flowers and fruit of Citrus medica. 


x sinensis) may come from a group of hybrids (Citrus 
x aurantium) arising from the mandarine and the 
grapefruit. It is not sweet unless the mandarine 
is dominant, and is sour (Citrus x aurantium) when 
the true grapefruit is preponderant. The bergamot 
orange (Citrus x bergamia) is thought to have come 
from hybridisation of the citron and one of the 
groups of hybrids. This genetic plasticity was taken 
advantage of very early by peoples in the Far East, 
who went on to unceasingly improve the plants’ 
sugar and acid content, texture and colors over 
the last two or three millennia through successive 
selections and crosses (Bottin 2008). 


Geographical Origin 

Some consensus exists about the role of Southeast 
Asia (southwestern China, northeastern India, 
Myanmar (Burma) and the Malay archipelago) in 
the origin and diversification of the genus Citrus 
(Gmitter and Hu 1990). 


History 

The history of cultivation of agrumes is still 
uncertain, most especially as regards their intro- 
duction into the Occident. The data concerning 
the zone extending from the Far East to the Middle 
East have been described by various authors 
(particularly Bretschneider 1871; de Candolle 1883). 
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E. Bretschneider notes that the Chinese consider 
oranges to be among wild fruit, that most of their 
trees are indigenous and had been cultivated for a 
long time, since the varieties of fruits have distinct 
names mentioned in texts. The same author states 
that around the beginning of the Christian era, the 
Indians gave the name of nagrunga to a fruit lacking 
a pleasant taste (cf. bitter orange). Referring to the 
works of the historian Josephus, A. de Candolle 
observed that the Hebrews were familiar with 
the citron, since they carried it in their festival of 
Persian apples, Malum persicum, one of the Greek 
names for the citron. Later, the Crusaders (eleventh- 
thirteenth centuries CE) saw the bitter orange in 
Palestine. 


The European history of the cultivated citron seems 
to begin only around 300 BCE. The Greeks became 
familiar with the fruit through the Persians, whence 
the name medica and Theophrastus (ca. 372-ca. 288 
BCE) in fact cites it under the name of ‘apple of 
Media’ and ‘apple of Persia’, without mentioning 
whether it was cultivated in Greece (Amigues 
2007). A. de Candolle (1883, 143) notes that ‘the 
Romans did not have it in their gardens at the beginning 
of the Christian era’, although it was depicted on 
frescos and mosaics in Pompeii, and that according 
to Targioni ‘the species was cultivated in Italy in 
the 3rd or 4th century AD’. However, according to 
Palladius, cultivation was well established in the 
fifth century. By the tenth century, Arab physicians 
were prescribing its juice and they introduced 
this shrub into Spain (Ramön-Laca 2003). Hybrids 
such as the bitter orange and the sweet orange 
were not introduced into the Mediterranean basin 
until around the mid-thirteenth century, while 
the mandarine-tree only arrived in Europe in the 
nineteenth (Webber 1967). A complete survey of 
the Greco-Roman written sources and iconography 
dealing with the description, introduction and uses 
of the Citrus species can be found in C. Pagnoux 
(2010). 


Pollen Morphology (see e. g. Halbritter et al. 2007) 

According to various authors (Erdtman 1966; 
Nair 1961; Grant et al. 2000; Mariotti-Lippi 2000, 
among others) and to the reference slides in our 
own collection, agrume pollen has tetra- and/or 
penta-colporate (stephanocolporate)? grains, the 
polar axial length of which varies between 30 and 
20um, depending on the species. Their exine* has a 


reticulum? with more or less well developed meshes; 
they are very slender in Citrus maxima and relatively 
large in Citrus medica, for example. 


Citrus medica (Fig. 4.12), which is of particular 
interest to us here, has the following characteristics, 
as outlined by Grant et al. (2000): 


* Pollen grains tetra- or tetra-/pentacolporate, 
some grains with a syncolporate‘ tendency 

* Polar axis = 16 (17.9) 19 um 

* Equatorial axis - 18 (18.2) 19 um? 

e Mean ratios usually given as 1:10, (oblate 
spheroidal + subprolate)® 

e Polar outline circular, or where angular, plana- 
perturate 

* Equatorial outline elliptical or circular 

e  Exine thin in cross section 

+  Nexine with a little or much thickening around 
endoapertures 

* Nexine <1 um thick at poles, 1 u m thick around 
endoapertures 

e Sexine? of uniform thickness throughout 
(1um). Sexine 1 of short columellae. Sexine 2 
a heterobrochate semi-tectate reticulum, muri 
thick, simplicolumellate, smooth, rounded, with 
no further ornamentation 

e Porus (endoporus): 2-3 um, nearly circular in 
shape 

e Colpus (ectocolpus) very long (11 (13.4) 15 um) 
narrow, slightly broader toward the equator 
(2 (2.5) 3 um) 

* Granules present on ectocolpus membrane 


4.5. CITRUS WAS PRESENT IN THE WESTERN MEDITERRANEAN IN ANTIQUITY 173 


According to Maria Mariotti-Lippi (2000), the 
reticulum of C. limon and C. medica is slightly 
different. These differences were detectable by 
Scanning Electron Microscope (SEM), but were less 
discernible under light microscopy. In C. limon the 
lumina" were rather more roundish in shape than 
in C. medica. The reticulum of C. medica pollen was 
made up of fewer regularly shaped brochi; there was 
a prevalence of large brochi. Moreover, as observed 
by SEM, the ratio between the muri"/lumina in C. 
limon was slightly larger than in C. medica. These 
details are not detectable by optical microscopy; 
the author refers only to the genus Citrus sp. for 
its fossil grains. 


Pollination 

Agrumes are characterised by entomophilous 
pollination (by insects) that disperses very little of 
their pollen into the air. In order to find relatively 
large amounts of their pollen in the environment, 
it is necessary for the trees to be fairly numerous 
in the area under consideration. 


Pollen vs. Seeds 

Although this sort of pollen remains strictly in the 
vicinity of the site from which it is emitted, Citrus 
seeds may come from products that circulate in 
trade networks linking the western Roman world 
to Asia Minor and even beyond (the ‘Silk Road’, for 
example). Transport of fresh fruit over a longer 
time appears to be unlikely and, hence, these 
remains might well indicate dried fruit such as we 
find in present-day Syria. Some fifteen years ago, 
we were given loomi”* (dark-coloured dried citrons) 
from Syria that are broken up into hot water to 
prepare an aromatic drink. They are also used in 
cooked dishes and skin creams. The samples we were 
able to keep as ethnobotanical examples indicate 
that they remain unchanged after many years. 


The Contributions of Pollen Analysis 


Pollen analyses were carried out in the sediment 
deposits of ports of Carthage in Tunisia, and Cumae 
and Pompeii (Porta Nocera, Tomb 5, Enclosure 
23 of the necropolis) in Italy, and have provided 
information about the cultivation of agrumes in the 
mid-Mediterranean over the centuries preceding 
the Christian era. 


Carthage 

W. Van Zeist (Van Zeist et al. 2001) did, in fact, 
discover Citrus pollen in the sediment of the Punic 
port of Carthage in the levels contemporary with 
its period of activity, that is, well before the Punic 
Wars between 264 and 146 BCE, which led to 
Carthage being wiped out. The chrono-stratigraphic 
location of this microscopic botanical testimony is 
important, because it enabled the author to assert 
that Citrus medica cultivation was being undertaken 
in this area towards the mid-fourth century, a fact 
which did not surprise him, seeing that cultivation 
of the agrume is well attested in the eastern 
Mediterranean for the same period. 


Cumae 


Cumae, a city of Magna Graecia located in the Italian 
region of Campania on the Tyrrhenian Sea coast 
northwest of Naples, along with the Phlegraean Fields 
just to the west of the city, is today an archaeological 
zone of the greatest importance, with many and 
varied remains, among which the Sybil’s oracle cave 
is the most illustrious. Founded by the Euboeians 
around 750 BCE, Cumae was to become one of the 
Greeks’ first commercial settlements in Italy and 
led to the founding of Naples (Neapolis). It played a 
decisive role in the Hellenisation of Campania and in 
transmission of Greek civilisation to the Etruscans, 
then to the Romans (Bats 2005; Bats et al. 2009). 


A core sample of sediment 6m long down to -7.95m 
was taken and dated (Stefaniuk et al. 2005). The six 
dates that resulted located the sequence between 
the eighth century BCE and the fifteenth-eighteenth 
centuries CE, which represents a minimum time 
span of some 2,500 years. Pollen analysis indicates 
the existence of open landscapes and a broad 
agricultural use of the hillsides with various crops, 
including different cereals and linen, the appearance 
of fruit tree cultivation such as grapevines, olive, 
walnut, and myrtle, as well as citron. 


Discovery of this last taxon is quite important, since 
70 pollen grains of Citrus were observed throughout 
the sequence (Fig. 4.13). The first occur at level 
-641cm after the date 896/657 cal. BCE, mesured at 
level -656 cm and they can be observed thereafter 
fairly regularly until a climax in the fifteenth to 
eighteenth centuries. Thus, regular and relatively 
consequential occurrence of the pollen enables us to 
confirm the presence of this fruit-bearing Rutaceae 
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Fig. 4.13. (Partial) pollen diagram of the core sample from CUMAE 
VIII (curve of trees and herbaceous plants in green and Citrus sp. 
in red). Analyses by Bui Thi Mai. 


in the area of Cumae for this time period. It would 
obviously be important to precisely date the -641 cm 
level that the first pollen appears in. This horizon 
is located between two unfortunately rather distant 


dates: 896/657 cal. BCE at -656 cm and 38 BCE and 
cal. CE 123 at -575 cm; that is, there is nearly a 
metre of deposits between the initial occurrence 
and the later dates. 


Pompeii 

M. Mariotti-Lippi (2000) discovered pollen in the 
sediments of Garden VII at Pompeii (destroyed 
by Vesuvius on the 24th of August, 79 CE). The 
author attributed these grains of pollen to Citrus 
medica and Citrus limon, but points out that precise 
identification down to species level is very difficult. 
The pollen grains examined may have belonged to 
C. limon, since the reticulum of the Pompeian grains 
is fairly similar to present-day reference pollen. We 
also found a Citrus pollen grain in Grave n° 5 of the 
Porta Nocera, Enclosure 23 of the Necropolis (work 
in progress). The presence of Citrus is also confirmed 
in this site by macro-remains, in particular in the 
Temple of Venus (third-second centuries BCE) and 
in the Temple of Fortuna Augusta (10 BCE-3 CE) 
(Coubray et al. 2010). In the ‘House of the Orchard’ 
paintings, several trees were portrayed, including 
recognisable lemon-trees. 


Conclusion 


The presence of Citrus pollen in various sites in the 
central Mediterranean seems to confirm that this 
agrume was indeed cultivated in the western part 
of the ancient world, since these pollen grains imply 
local existence of the trees that produced them. The 
fact that this pollen is found in ancient ports may not 
be fortuitous. Transportation of agrume trees might 
have been undertaken by sailors who would thus 
have introduced them to gardeners in the region. If 
this were indeed the case, these trade ports could 
be considered the sites through which this fruit 
tree was introduced. Although the first findings in 
Cumae were unfortunately not precisely defined 
chronologically (somewhere between 757 BCE and 
38 BCE/123 CE), we can nevertheless propose the 
hypothesis that Citrus was present in southern Italy, 
probably before the first century of the Christian era. 


4.6. FROM SECONDARY TO SPECULATIVE 
PRODUCTION? THE PROTOHISTORY HISTORY 
OF VITICULTURE IN SOUTHERN FRANCE 


Laurent Bouby, Philippe Marinval and Jean-Frédéric Terral 


Introduction 


All the traditional grape cultivars have been 
domesticated from the wild grape (Vitis vinifera 
L. subsp. sylvestris C.C. Gmelin). It is a well-known 
liana climbing on trees and rocks in Mediterranean 
and mesophilous forests - especially riparian 
forests - of southwest Asia, North Africa and 
Europe (Levadoux 1956; Zohary et al. 2012; Arnold 
et al. 2005). Wild grape is autochthonous in France 
where a few small populations are still reported 
today (Levadoux 1956; Arnold et al. 1998; This et 
al. 2001; Lacombe et al. 2004). It would have been 
much more common in the past but would have 
lost ground due to human impact and American 
pathogens (phylloxera, mildew...) (Arnold et al. 1998; 
2005). Palaeobotanical data document the presence 
of Vitis in France all through the Quaternary (e.g. 
Planchais 1973; Renault-Miskovsky 1976; Heinz and 
Thiébault 1988). According to some pips found in 
the Early Palaeolithic site of Terra Amata (Nice; Fig. 
4,14), fruits would have been collected and eaten as 
early as around 400,000 BCE (Boone and Renault- 
Miskovsky 1976). There is much more evidence of 
such use from the Epipalaeolithic and Mesolithic 
onwards (Marinval 1997). 


The ancient history of viticulture in southern 
France is closely connected to the development 
of influences from foreign Mediterranean states 
and peoples which occur throughout the Iron Age 
and Antiquity (eg. Py 1993; Roman and Roman 
1997; Garcia 2004; Dietler 2007). The beginning 
of Mediterranean goods importation seems to 


occur only during the second part of the seventh 
century BCE. Very soon after that, around 600 BCE, 
Phoceans (Greeks from western Anatolia) founded 
the city of Massalia (modern-day Marseilles), the 
first permanent colonial settlement in southern 
France and the first Greek city in the whole western 
Mediterranean. Massalia is a harbour located on the 
French Mediterranean coast, close to the mouth of 
the large Rhöne River. From the end of the sixth 
or the fifth century BCE, Massalia created a series 
of secondary colonial coastal sites. The Massaliotes 
were to dominate trade in southern France for 
centuries. Indeed, the situation was only to really 
change with the rapidly increasing activity of 
Roman merchants, starting from the third century 
BCE, and the Roman colonisation at the end of the 
second century BCE. The transalpine Provincia was 
founded in 121 BCE and the Mediterranean regions 
of France and the Rhöne valley became quickly and 
deeply Romanised. 


The writings by Greco-Roman authors state that 
Mediterranean people were the first to cultivate 
grapes in southern France. Especially well known 
is the story of the foundation of Massalia related 
by Justin, a Latin author of the second century 
CE, who was using older sources. The text claims 
that under Phocean influence, local Celtic people 
learnt to prune grape and plant olive trees (Justin, 
Epitome of the Philippic History of Pompeius Trogus, L 
XLIII, 4, 1-2). Beyond the significant, but patchy and 
Greco-Roman-centred written record, a wealth of 
archaeological information about viticulture, wine 
production and consumption has been built up over 
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Loubier and A. Chevalier. 


recent decades. Thus far, it has not provided any 
indication of an earlier cultivation than traditionally 
assumed, but it does raise new questions about the 
process of development of this first viticulture, 
at the core of relations between indigenous and 
colonial peoples. Here we focus on archaeobotanical 
data, but will refer broadly to other archaeological 
and textual sources. 


Massaliote Viticulture and Indigenous 
Thirst 


The first Mediterranean importations were, above 
all, composed of ceramics used for the transport 
and drinking of wine. Wine immediately became 
the focus of trade between indigenous peoples 
and colonists (Dietler 2007). It is thought to have 
played a fundamental role in social, economic and 
political relations amongst indigenous societies, 
through hospitality and its ritual significance 


(Dietler 1990). Besides some Greek ceramics and 
amphoras of various origins, Etruscan material is 
largely predominant at the time. It is generally 
assumed that Etruscan traders were responsible 
for the import of all these products (e.g. Bouloumié 
1981; Py 1985). This trade was largely restricted to 
coastal areas and especially to the lower Rhóne 
Basin (Py 1995; Dietler 2007). However, it has been 
proposed that Massaliote traders, rather than 
Etruscans themselves, may have been responsible 
for the import and distribution of Etruscan wine 
(Bats 1998). 


Archaeological data now clearly shows that Massalia 
started to produce and export wine soon after 
its foundation. Grape seeds are common in sixth 
century BCE layers of the city harbour (Bouby 
and Marinval 2000). The city began to produce 
typical amphoras about the middle of the sixth 
century BCE (Bats 1990; Bertucchi 1992). Hellenistic 
(fourth-second centuries BCE) vineyards have been 
evidenced by planting trenches and pits located in 
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Fig. 4.15. Planting traces of a Hellenistic vineyard in Saint-Jean- 
du-Désert, near Marseille (Photo: P. Boissinot). 


a small valley at Saint-Jean-du-Désert, about four 
kilometres from the centre of the modern city 
(Boissinot 1995; 2001). The place is thought to have 
been part of Massaliote territory at the time, but 
grapevines could have been planted by indigenous 
people. The traces are organised into various 
adjacent fields along a small stream (Fig. 4.15). 
Grape was the main - if not the only - cultivated 
plant in these plots, excepting rare trees occurring 
in one field. In this small valley, grape seems to have 
occupied most of the cultivated land. Density of 
plantation is variable from one field to another, but 
some thousands of grape plants per hectare were 
cultivated in each vineyard. Such a configuration 
suggests a rather intensive viticulture. We can 
assume that it was involved in the production 
of Massaliote wine. What we can say from these 
planting traces is in agreement with the description 
made by the Greek geographer Strabo (first century 
CE) of a Massaliote territory covered with vines 
and too poor for grain (Strabo, Geography, IV, 1, 5). 
Other planting traces are reported right at the Greek 
city’s doorstep, dating back at least to the end of 
the fourth century BCE (Bouiron 2005). 


The production of Massaliote amphoras quickly in- 
creased and was already important at the end of the 
sixth century BCE. Their remains have seldom been 
found in various areas of France and neighbouring 
countries, but Massaliote wine was mostly sold in 
the lower Rhöne and Mediterranean France (Bats 
1990). Amphora sherds are much more common 
in settlements of all kinds in this area than in any 
other part of France. Another difference is that 
imported goods are mainly restricted to modest 
objects in relation to wine, whereas there is 
evidence of the import of luxury drinking material 


but few amphoras in the Hallstatt area. Wine would, 
therefore, have been much more commonly drunk 
in the south. Here there would have been a special 
‘consumer demand’ for wine which would have 
been utilised in feasts and hospitality practices, 
to mobilise labour and power, in a context of 
heightened social and political competition (Dietler 
1990; 1992). 


Grape Seed Morphometrical Features 
as Evidence of Indigenous Viticulture 


Artefacts and archaeological features only rarely 
provide evidence of viticulture by local Iron Age 
people. No specific indigenous amphoras were made 
for the transport of wine. However, imitations of 
Massaliote amphoras were manufactured on a very 
small scale in a few native settlements from the fifth 
and fourthth centuries BCE, in Le Pegue, a hinterland 
site on the eastern bank of the Rhöne River, and in 
a few other sites close to the Etang de Berre, near 
Marseille (Lagrand and Thalmann 1973; Verdin 1997; 
Chausserie-Laprée 2005). Some of the dolia (large 
storage jars) used in Iron Age settlements of the 
Mediterranean littoral zone during the third-second 
centuries BCE bear inscriptions and representations 
related to grapes and wine. This is regarded as an 
indication of their use for winemaking and storage, 
along with grain storage (Jannoray 1955; Py and 
Buxö I Capdevila 2001; Chausserie-Laprée 2005). 
Such containers were made by indigenous people 
from the end of the sixth century BCE onwards, 
perhaps under Greek influence (Garcia 1987; Py 
and Buxö I Capdevila 2001). Press structures are 
documented for various sites in Provence and coastal 
Languedoc from the fourth century BCE onwards. 
According to their morphology, they are regarded 
as having been dedicated first to pressing olive oil, 
but some could have been used to press wine (Brun 
2004). Vitis planting traces are only reported from 
the indigenous proto-urban harbour of Lattara, in 
eastern Languedoc. A few hundred metres from 
the city, various grape fields, of dates ranging over 
the third-first centuries BCE, have been uncovered 
on several thousand square metres. The density of 
plantation is about 9600 grape plants per hectare 
(Jung 2000; 2007). 


The information about local viticulture obtained 
from grape seeds (pips) recovered from archae- 
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Fig. 4.16. Ubiquity of charred grape (Vitis vinifera) pips (percentage of sites) in the Rhöne basin and Mediterranean France from the 


Late Bronze Age to Roman times. 


ological layers is much more common (Fig. 4.14). 
As early as the Late Bronze Age, charred pips were 
fairly common in sites from the Rhöne Basin and 
Mediterranean France, but their frequency clearly 
increases about the fifth century BCE, at the 
transition between the First and Second Iron Age 
(Fig. 4.16). They then remain frequent (ca. 60% of 
the sites) until the end of Roman times. 


Measurements of pips have been used for a long 
time in archaeobotany to discriminate domesticated 
from wild grape (Stummer 1911). Pips from Vitis 
vinifera subsp. sylvestris are generally small, globular 
with a short stalk, whereas seeds from V. vinifera 
L. subsp. vinifera are larger, elongated, global or 
pyriform and with a longer stalk (Stummer 1911; 
Levadoux 1956). Traditional simple index (breadth/ 
length, stalk length/total length) values provided 
evidence many years ago of the presence of 
cultivated Vitis vinifera seeds in various Iron Age 
sites (Erroux 1974; Marinval 1988; Buxó I Capdevila 
1996), but for a long time such results were based 
on only tiny comparative values from modern wild 
and cultivated material, principally on the values 
given by Stummer (1911) and Schiemann (1953) 
for the Danube and Rhine areas. We are now able 
to compare traditional measurement values (total 
length, length of stalk, total breadth, length from 
stalk tip to chalaza) of archaeological pips to an 
important reference collection of wild vines and 
cultivars originating from various areas of France 
and Europe (Bouby and Marinval 2001; Bouby et 
al. 2006; Bouby et al. 2013). This indeed confirms 


the possibility of clearly discriminating wild 
and cultivated pips from simple measurements; 
especially the length of the stalk is of great help, 
as stated in earlier studies (Levadoux 1956; Smith 
and Jones 1990). Experimental work shows that the 
modifications of size and shape caused by charring 
have little effect on the possibility of discriminating 
wild and cultivated grape pips (Mangafa and 
Kotsakis 1996; Bouby 2010). This is important as 
most of the pre- and protohistorical pips were 
preserved by charring. 


We had the opportunity to analyse pips from various 
sites located in southeastern France, ranging from 
the Late Bronze Age (ca. 1400-700 BCE) to the end of 
the Roman period (ca. 0-476 CE) (Bouby et al. 2006). 
As regards the Iron Age, information comes from 
indigenous settlements as well as from Massalia. 
Each one of the indigenous sites delivered pips 
classified both as wild and cultivated compared to 
our modern reference collection using Discriminant 
Analysis (Fig. 4.17). Cultivated pips are dominant in 
most of the sites. Some seeds could not be identified, 
their measurements being intermediate between 
modern wild vines and cultivars. We consider 
such a frequency of cultivated pips as an evidence 
of local cultivation. It does not seem likely that 
dried raisins could have been largely imported 
in all these sites. Moreover, three sites delivered 
amounts of Vitis remains that must be regarded 
as wine-pressing residues. In these samples, Vitis 
remains are overwhelmingly predominant. A sample 
composed of grape pips, pedicels and grape skins, 


some still attached to pips, was taken from the floor 
of an early fourth century BCE house destroyed 
by fire in the site of l'Ile de Martigues (Fig. 4.18; 
Marinval, unpublished). In Coudouneu, a sample 
exclusively composed of pips, pedicels and large 
peduncles was found in a dolia dated to the end of 
the fifth century BCE (Marinval, in Verdin 1997). In 
the oppidum of Le Castellan, another assemblage of 
pips, grape skins and one pedicel was discovered 
between a hearth and an oven in a second-century 
layer (Marty and del Corso 2002; Bouby, 2010). 
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Site Preserv. Date Number | Classification 
of pips 
Wild Cultivated | Unident 
Late Bronze Age 
La Prairie, Chabrillan W 13th-11th c. BCE 65 64 0 1 
La Fangade, Sete W 13th-11th c. BCE 27 20 4 3 
Portal Vielh, Vendres C 13th-8th c. BCE 6 2 4 0 
Iron Age indigenous sites 
ourre de Séve, Sorgues C 6 
arduel, Saint-Bonnet-du-Gard C 5 
Plan de la Tour, Gailhan C 5 
Lattara, Lattes W 5th c. BCE 
Coudouneu, Lançon-de-Provence C 5th c. BCE 
Lîle, Martigues C 4th c. BCE 
Pierredon, Eguilles C 2nd c. BCE 
Les Tremaie, Les Baux-de-Provence C 2nd-1st c. BCE 
La Roque, Graveson W 2nd c. BCE 
Greek Massalia 
Jules Verne, Marseille W 6th c. BCE 
Jules Verne, Marseille W 5th c. BCE 
Charles De Gaulle, Marseille W 4th c. BCE 
Jules Verne, Marseille W 3rd-2nd c. BCE 99 20 60 9 
Jules Verne, Marseille W 2nd c. CE 75 25 39 1 
Roman sites 
Ambrussum, Villetelle C 1st c. CE 75 23 38 4 
Les Toulons, Rians C 2nd c. CE 75 48 18 9 
Besagne, Toulon W 2nd-3rd c. CE 75 6 58 1 
Les Toulons, Rians € 4th c. CE 19 4 12 3 
Fig. 4.17. Results of the identification of archaeological Vitis pips from Bronze to Roman Age sites in southeastern France using the 
following measurements: total length, length of the stalk, total breadth, length from the tip of the stalk to the chalaza. Identifications 
are made by means of Discriminant Analysis using statistical threshold of 65% probabilities. Measurements of charred pips have been 
corrected with coefficients based on the modifications obtained experimentally at 250°C during 45 minutes in oxydising atmosphere 
After Bouby et al. 2006, modified); preservation: C = charred, W = waterlogged. 


As assessed by ethnographical and experimental 
work, such assemblages of pips, pedicels and grape 
skins must be regarded as wine-pressing residues 
(Margaritis and Jones 2006) and cannot represent 
remains of dry raisin storage. The three sites are 
indigenous settlements, located in the vicinity of 
the Etang de Berre, a few dozen kilometres from 
Marseille, but outside the Massaliote territory. 
In coastal Languedoc, important concentrations 
of pips have been uncovered in Lattara from the 
end of the 5th century BCE, sometimes including 
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Fig. 4.18. Charred Vitis remains (pips, pedicels, rachis fragments 
and grape skins) from an early fourth-century BCE wine pressing 
residue from the site of lle de Martigues (Bouches-du-Rhóne) 
(Archaeobotanical analysis: P. Marinval; Photo: S. Ivorra). 


minor proportions of pedicels (Buxó I Capdevila 
1996; Py and Buxö I Capdevila 2001). Some at least 
probably also represent wine-pressing residues. In 
Lattara, the proportion of grape pips in relation to 
cereal grains has been used to advocate an increase 
of viticulture in the end of the third century BCE. 
Meanwhile the proportion of amphoras decreases 
whereas dolia fragments become more common. 
This is regarded as evidence of the development of 
local wine production while imports decrease (Buxó 
I Capdevila 1996; Py and Buxö I Capdevila 2001). 


If we accept the presence of domesticated grape pip 
morphotypes as evidence of local viticulture, grapes 
would have been widely cultivated in Mediterranean 
France, at least from the fifth century BCE onwards. 
Being already widespread in the coastal area and in 
the hinterland at that time, cultivation probably 
started earlier. Unfortunately, archaeobotanical 
studies of eighth to sixth century BCE sites are 
rather scarce and, in most cases, only a few samples 
have been analysed. Consequently, we clearly lack 
information for that crucial period. A few pips from 
Late Bronze Age settlements have been identified 
as domesticated grape but their number is far from 
being significant enough to prove viticulture. For 
the sixth century BCE, the only sample analysed 
comes from Le Mourre de Séve, a hinterland site in 
Provence. It includes a noticeable proportion of the 
domesticated morphotype. Existence of viticulture 
is very likely during the sixth century, although it 
is impossible to say if it started even before that. 
If we cannot ascertain that Mediterranean people, 
and especially Massaliotes, were responsible for the 
beginnings of viticulture, we must assume that they 


at least stimulated its development. The frequency 
of pips increases during the fifth century BCE. There 
is more evidence of viticulture in the coastal area, 
where their influence was stronger, and all the 
winemaking residues known today originate from 
there. 


What was the Role and Status of 
Indigenous Viticulture during the 
lron Age? 


Viticulture developed rapidly after the Roman 
conquest and especially during the second half of 
the first century BCE. Archaeobotanical evidence 
is not as straightforward as during Protohistory, 
but there is plenty of archaeological and textual 
information proving the widespread and very 
great importance of speculative viticulture in 
Mediterranean France, at least until the end of 
the second century CE. Colonisation by veterans 
of the Roman armies played a major part in this 
development. Viticulture was then clearly dedicated 
to a market economy. Wine was massively sold in 
northern Gaul, to garrisons of the Rhine area and 
even in Rome. Over 50 manufactures of amphoras 
are reported for the first-second centuries CE in 
Mediterranean France (Brun and Laubenheimer 
2001; Brun 2005). 


It is not so easy to understand what the role of 
indigenous viticulture was during the Iron Age. 
We can assume from the archaeobotanical and 
archaeological information presented above that 
it grew in importance, while Massaliote wine was 
massively and simultaneously sold in the area. Local 
people, however, were making wine themselves. 
Local manufacture of amphoras was, at best, rare 
and seemingly only imitated from Massaliote 
containers. We do not have any evidence of trade 
of indigenous wine. Of course, we cannot rule out 
the possibility that it was transported in perishable 
containers such as wine skins or wooden barrels. 
Most especially, we must take into consideration 
the possibility that indigenous wine was centralised 
by Massaliotes and perhaps sold in their own 
amphoras. This could be a reason why the evidence 
of viticulture and winemaking is so strong in the 
coastal area, compared to the hinterland (and 
even to regional Roman dry settlements), but this 
probably cannot apply to the whole Mediterranean 
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area of France, where most of the Massaliote wine 
was sold. It is difficult to assume that local people 
simply bought their own production after it had 
been stored in amphoras by Massaliotes. More 
probably, local wine was not of the same nature 
or did not have the same value and status as the 
one from Massalia. It could have been consumed in 
different social situations, perhaps more on a daily 
basis or by more humble people. 


A chronological gap seems to exist between 
the archaeobotanical evidence, which is already 
widespread during the fifth century BCE, and the 
other archaeological sources (inscriptions on dolia, 
press structures and planting traces) which are not 
so common, appear later and are more specific to 
the coastal area. This is probably not a matter of 
simple coincidence and could be related to the form 
of viticulture initially practised by local people. 
Specific features and equipment easily identifiable 
for archaeologists are, to some extent, connected 
to intensive viticulture. This can be the case for 
regularly distributed planting trenches or pits of 
vineyards, for wine cellars equipped with dolia 
and even for press structures. But grape can be 
cultivated - and even wine can be made - without 
any of this specific equipment. It could have 
been cultivated as a secondary crop, for domestic 
production, leaving hardly any archaeological 
traces. Grapevines may be planted together with 
trees to use them as a scaffold, scattered here 
and there, or located along the tracks, along the 


borders of fields, as is occasionally still done in the 
Mediterranean, for example in Portugal. This is an 
imitation of the way wild grape naturally grows on 
trees along rivers. Cultivation of grapes on trees was 
said to have been practised in Gaul according to 
Columella (De Re Rustica, V, 7), but archaeology has 
thus far been unable to document this technique 
locally (Boissinot and Puig 2006). 


Conclusion 


The intensive, commercial viticulture practised 
in Mediterranean France by Romans and, before 
them, by Massaliotes, and reported by Latin authors 
is today documented by many archaeological 
sources. Paradoxically, the viticulture of indigenous 
Iron Age people in that area is quite exclusively 
documented by archaeobotanical information. 
Besides the specialised viticulture directly or 
indirectly promoted by Massaliotes and especially 
Romans, indigenous people seem to have grown 
grape more as a secondary crop. Many planting and 
winemaking techniques obviously were introduced 
into Gaul by Mediterranean people. Was it a one-way 
relationship? We may especially wonder about the 
origins of the cultivars that are reported by Latin 
authors, such as Columella (De Re Rustica, III, 2) and 
Pliny (H.N., XIV, 18, 25-27, 43), to be autochthonous 
to Gaul. 


4.7. FRUIT AS STAPLE FOOD: THE ROLE OF FIG (FICUS 
CARICA L.) DURING THE PRE-HISPANIC PERIOD OF 
THE CANARY ISLANDS, SPAIN (FROM THE 3RD-2ND 
CENTURIES BCE TO THE 15TH CENTURY CE) 


Jacob Morales and Jaime Gil 


Introduction 


Most fruit trees were domesticated some time 
after the initial development of farming and they 
have been traditionally perceived as secondary 
products in the human diet. Use of fruits is normally 
focused on complementing staple food production 
and as a cash crop. In this last case, fruits are 
specifically cultivated for exchange rather than 
for local consumption, and they can be processed 
to some degree, adding value by creating a more 
complex product. Olive oil and wine are examples 
of cash crops that were produced and traded from 
the Bronze Age on in the Mediterranean zone. 
Another typical example ofa cash crop is the use of 
cacao (Theobroma cacao L.) seeds as coins in Classic 
Mesoamerica. In this case, the crop itselfisthe cash 
(Sherratt 1999). 


The use of fruit as a staple food is not common, but 
there are some examples where some fruits became 
dominant and indispensable for the survival of 
human populations. Perhaps the most well-known 
example is the consumption of dates (Phoenix 
dactylifera L.) by the inhabitants of the Near East and 
North Africa (Zohary et al. 2012). However, there are 
other examples, such as the consumption of banana 
(Musa x paradisiaca L.) in the wet tropics (Lejju et al. 
2006) or chestnuts (Castanea sativa Mill.) in mountain 
regions of Europe (Conedera et al. 2004). 


The aim of this paper is to clarify the role of fruit as 
a staple food, taking as an example the consumption 


of figs (Ficus carica L.) in the Canary Islands during 
the pre-Hispanic period (third to second centuries 
BCE to the fifteenth century CE). We will attempt 
to reconstruct the pattern in fig consumption by 
using different sources of information, such as 
archaeobotany, palaeodiet studies on human bones, 
ethnohistorical documents, archival records and 
ethnographic data. Using this multidisciplinary 
approach, we have tried to identify the role of figs 
in the diet and discuss the reasons that could have 
made this fruit a staple food for the first inhabitants 
of the Canary Islands. 


The Fig 


Botany of the Fig 

The fig is a Mediterranean tree that develops a 
characteristic and complex reproductive biology. 
In a strict botanical sense, fig ‘fruits’ are actually 
inflorescences called syconia. They are hollow, 
fleshy structures composed of peduncular tissue, 
lined on the inside with hundreds of minute 
flowers. At one end is a small opening (ostiole) 
lined with dense, overlapping scales. Each tiny 
flower consists of a five-parted calyx and an ovary 
with a short style. Following pollination and 
fertilisation, the ovaries develop into minute one- 
seeded drupelets with an endocarp surrounding 
the seed (Condit 1955; Galil 1977). These are the fig 
remains that archaeobotanists normally retrieve in 
archaeological digs (Zohary et al. 2012). 
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Most species of the genus Ficus in the world are 
monoecious and have male and female flowers with- 
in single syconia. In Ficus carica, wild and cultivated 
forms develop different kinds of inflorescences. 
Wild fig trees (caprifig) produce male flowers and 
short-style female flowers, while cultivated fig 
trees (Smyrna, San Pedro and Common type) only 
produce long-style female flowers. In fact, they are 
the two sexual forms of the same species, of which 
the female is known as the true fig (cultivated) and 
the male as caprifig (wild). 


Caprifigs of Ficus carica produce three crops of 
syconia per year: the profichi that ripen in early 
summer; the mammoni that ripen in fall; and the 
mamme that over-winter on the tree and ripen in 
spring. Fig pollen is transferred from male flowers 
to female flowers by an insect known as the fig wasp 
(Blastophaga psenes, Hymenoptera). These wasps live, 
lay their eggs and feed within the fig syconia. Only 
the winged female wasps emerge and leave the fig, 
through the ostiole, (wingless males cannot leave 
the syconia). The female wasps fly to new syconia 
to oviposit eggs in some of the female flowers, one 
egg per ovary. However, the profichi caprifig has 
many male flowers near the ostiole, and the pollen 
from these flowers is carried by the female wasps 
to the next syconium, in this way pollinating the 
ovaries. Although caprifig syconia incubate and 
perpetuate these tiny fig wasps, seeds may also 
develop in the female flowers. This is especially true 
of mammoni syconia in which pollination results 
in some ovaries (without wasps) developing seeds 
with viable embryos (Condit 1955; Galil 1977). It 
is interesting to note that in some Mediterranean 
regions, such as Morocco (see Chapter 4.8), caprifigs 
are also planted to produce fig wasps that are used 
to pollinate cultivated fig trees. 


The reproductive biology of cultivated fig trees is 
simpler than in wild caprifigs. In the case of fruit 
setting for Smyrna type figs, these trees produce 
only two crops of syconia annually, a breba crop 
(profichi) that ripens in early summer and the 
main crop (mammoni) that ripens in autumn. 
For fruit development to occur, the Smyrna fig 
needs to be pollinated with pollen from the 
caprifig. This process is called ‘caprification’ (see 
Chapter 4.8). The San Pedro fig type produces 
two crops of figs each year. The profichi crop is 
parthenocarpic (it proceeds directly without 


pollination and fecundation), but the second crop, 
like the Smyrna fig, requires caprification. Most 
extended commercial cultivars of Ficus carica in the 
world belong to the Common type. Cultivars of this 
type do not require caprification. Unlike the Smyrna 
and San Pedro types, the syconia remain on the 
branches and ripen without wasp pollination. The 
drupelets inside develop parthenocarpically, and 
the endocarps are generally hollow and without 
fertile seeds (Condit 1955; Galil 1977). 


Distinguishing Wild from Cultivated Figs in the 
Archaeobotanical Record 

This complex reproduction biology allows us to 
recognise some botanical features of figs that can 
be preserved in archaeological material, which we 
can use to distinguish between different types of 
fig (Fig. 4.19). We consider that it can be possible 
to distinguish between the ‘seeds’! of wild and 
cultivated fig types, at least between Common 
type and the rest. As we have seen, Common type 
fig seeds are not pollinated and thus are hollow; 
while caprifig, Smyrna and San Pedro (only the 
mammoni crop) types require pollination for fruit 
development. The seeds of these types possess an 
embryo and endosperm, which can be easily seen 
through a binocular microscope (Fig. 4.20). It is 
necessary to bear in mind that there are exceptions 
to this, such as unpollinated Smyrna seeds and 
San Pedro profichi; however, we regard it a useful 
criterion to use when samples contain significant 
number of seeds. 


Origin of Figs 

Until recently it was thought that figs were dom- 
esticated in the Near East during the Bronze Age, 
together with olives, grapes and dates (Zohary 
et al. 2012). However, recent archaeobotanical 
data seems to indicate that fig cultivation was 
practiced in the Near East since the twelfth mil- 
lennium BP, nearly a thousand years before the 
domestication of cereals and legumes. The absence 
of endosperm and embryos in the archaeological 
seeds suggest that edible fruits were gathered from 
parthenocarpic trees grown from intentionally 
planted branches. Hence, fig trees could have 
been the first domesticated plant of the ‘Neolithic 
Revolution’ (Kislev et al. 2006). 
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fig types flower presence of profichi mamme mammoni seed 
morphology wasp (April to June) (November to | (June to characteristic 
April) November) 
a Caprifig male flower male and production of not fecundation fertile seed 
E with five female wasp pollen in the fecundation by pollen from (embryo and 
o stamens (wasps' eggs male flower but | (pollen is not | profichi (mammoni | endosperm 
D female flower | can develop no fecundation, | viable), small does not produce | developed) 
E with short style | only in short fig not edible fig not edible | pollen), small and 
style flowers) hardly edible fig 
Smyrna male flower only female fecundation by not developed | fecundation by fertile seed 
not presented | wasp, from pollen from a pollen from a (embryo and 
female flower | a caprifig carprifig, edible caprifig, edible ig | endosperm 
with long style | syconia (wasp | fig but it can not (main crop) and it | developed) 
can not lay its | be dried can be dried 
eggs in long 
vd style flowers) 
S San Pedro | male flower only female not fecundation | not developed | fecundation by infertile seed 
a not presented | wasp, from (parthenocarpic), pollen from a profichi (hollow 
T female flower | a caprifig edible fig but it carprifig, edible fig | seed), fertile 
S with long style | syconia (in can not be dried (main crop) and it | seed mammoni 
z the mammoni can be dried (embryo and 
u crop) endosperm 
developed) 
common | male flower no wasps not fecundation | not developed | not fecundation infertile seed 
type not presented | involved (parthenocarpic), (parthenocarpic), (hollow seed) 
female flower edible fig but it edible fig (main 
with long style can not be dried crop) and it can be 
dried 


Fig. 4.19. Fig types and sexual characteristics. 


] mm 


Fig. 4.20. (a) Hollow charred seeds of common type fig, archaeological site of Lomo los Melones (b) Pollinated seeds, with embryo 


and endosperm, of Smyrna type figs, modern. 


The Canary Islands: Geographical and 
Historical Context 


Natural Conditions 


The Canary Islands are a volcanic archipelago 
located in the Atlantic Ocean opposite the coast 


of Africa, at 28* north latitude and only 100 km 
from the north-western Sahara (Fig. 4.21). The 
archipelago consists of seven islands and several 
islets that are characterised by the existence of 
high mountains and deep ravines in most of them. 
The climate varies according to orography. Mean 
temperature and annual precipitation range from 
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about 21°C and 100-300 mm, respectively, in coastal 
zones, to about 13°C and 500-800 mm, respectively, 

at higher altitudes. These factors are very significant 

because they have a direct effect on the vegetation. 
The flora is clearly distributed as a function of 
altitude and orientation, including dry and more 
humid forest habitats. As a consequence of these 
climatic agents and geographical isolation, the 
islands possess tremendous botanical and animal 
biodiversity (Marrero and Pérez 1997). 


Lisbon TE 


PORTUGAL 


Atlantic Ocean 


The Pre-Hispanic Period Casablanca 
The first colonisation of the Canary Islands took A 

place around the third to second centuries BCE 

and it was carried out by people from northern 

Africa with a Berber-like cultural and language Canary Islands 


background. There is not any evidence of contacts 
between these new islanders and the mainland or 
even among the different islands. As a consequence, 
every island developed a singular culture, until 
Europeans first arrived around the middle of the 
fourteenth century CE. Pre-Hispanic subsistence 
depended on food production as well as fishing, 
hunting, gathering wild plants and marine shellfish. 
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Fig. 4.21. A: Location of the Canary Islands just off the northwest coast of Africa, in relation to the Spanish mainland position. B: The 
sites on the Canary Islands as mentioned in the text: 1) Cueva Pintada; 2) La Cerera; 3) El Tejar; 4) Lomo los Melones; 5) San Anton; 
6) Lomo los Gatos; 7) Las Palomas Cave; 8) Don Gaspar Cave. Map: R. Lugon, J.-C. Loubier and A. Chevalier. 
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The first population group brought with it domestic 
animals (goat, sheep, pig and dog) and plants 
(barley, wheat and pulses), which constituted the 
main component of the diet. They used knapped 
stone tools because no metals were available and 
they produced only handmade pottery. At the 
end of the fifteenth century CE, after 150 years of 
commercial contacts, slavery and Christianisation, 
all the islands were conquered by the Spanish Crown 
(Tejera and González 1987). 


The Use of Figs in the Pre-Hispanic Canary Islands 
Ficus carica grows wild in the Mediterranean area, 
but it is not a native tree in the Canary Islands. 
However, there are several sources of information 
that indicate the fig was introduced into the 
Canaries during the first human colonisation and 
the great importance of this fruit in the diet. 


Archaeobotanical Evidence 


Archaeological research has confirmed that figs 
were cultivated during the pre-Hispanic period 
of the Canary Islands. However, archaeobotanical 
remains of figs are only present in Gran Canaria 
and Tenerife islands and they are lacking in the 
rest of the archipelago. This general absence of 
data is partially due to the lack of proper recovery 
techniques that take into account the nature and 
size of the remains. Fig seeds measure ca 1.5 mm, 
which makes them difficult to detect without 
sieving and microscopic analysis. 


In Tenerife, the only archaeobotanical remains of 
fig consist of charcoal fragments, recovered from 
the archaeological sites of Las Palomas Cave and 
Don Gaspar Cave in levels dated to around 560 CE 
(Machado et al. 1997). Conversely, in Gran Canaria, 
fig remains are plentiful and we have identified 
its seeds in all the archaeological sites we have 
sampled. In total, we have studied six different 
sites whose levels were dated from the fourth to 
the sixth centuries CE until the fifteenth century 
CE (Fig. 4.22) (Morales 2010). Fig remains are the 
most frequent plant identified in these contexts, 
where they appear mixed with other crop remains. 
Hulled barley (Hordeum vulgare L. subsp. vulgare), 
together with fig, is the most common species in 
these samples, but we have also recovered remains 
of hard wheat (Triticum durum Desf.), peas (Pisum 
sativum L.), lentils (Lens culinaris Medik.) and broad 


beans (Vicia faba L.), as well as of wild edible plants 
such as the Canary date palm (Phoenix canariensis 
Hort. ex Chabaud), the mocán (Visnea mocanera L.f.), 
brambles/raspberries (Rubus sp.) or the Mt. Atlas 
mastic tree (Pistacia atlantica D.C.) (Morales 2010). 
However, fig remains are normally more frequent 
than those from other plants. In some sites such 
as Lomo los Melones or Cueva Pintada, we found 
concentrations of more than 100 fig seeds in some 
samples. Although the number of retrieved fig seeds 
is rather low, considering that one fig can contain up 
to 1500 seeds, the constant presence of those seeds 
in the different domestic structures suggests a high 
relevance of the fruit in the diet of the inhabitants. 
In addition, dry figs have been found in silos where 
pre-Hispanic peoples used to store food, though 
they have not been excavated properly and we are 
not sure about the chronological context (Morales 
2010). 


In all the cases we have studied, the fig seeds 
were hollow, which means that they were not 
pollinated (Fig. 4.20b). In the case of the dry figs 
collected in the silos, they lack male flowers and 
the short-style female flower, Blastophaga psenes 
insect remains were not found, either, although 
we were able to identify other fossil insects inside 
the dry figs. Thus, we conclude that during the 
pre-Hispanic period, people cultivated the Common 
type fig. In the Canary Islands, it should be noted 
that the existence of the caprifig is not specifically 
mentioned in the ethnohistorical texts, though 
we have recorded some intriguing references 
concerning the occurrence of wild figs (Morales 
and Delgado 2007). In any case, all the fig trees that 
grow nowadays in the Canary Islands are cultivated 
and there is not any evidence of wild figs. 


Ethnohistorical Evidence 


The ethnohistorical sources are documents written 
between the fourteenth and the seventeenth 
centuries CE by the first European explorers 
who arrived in the archipelago. Basically, they 
are historical chronicles of the conquest of the 
Canaries or descriptions of the islands, in which 
some indigenous customs are recorded. The first 
writings from Italian explorers in 1341 CE had 
already indicated the presence of figs in the interior 
of indigenous houses from Gran Canaria (Boccacio 
1998). When they refer to the eating habits of the 
Gran Canaria islanders, most of the authors report 
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on a daily diet composed of goat products, barley 
and dried figs (Morales 1993). According to these 
texts, the most common way to eat the fig during 
the pre-Hispanic period was dried. Figs were first 
dried in the sun on rush mats, and they were then 
stored in cylindrical receptacles made of a plant 
fibre called carianas. Finally, they were pressed 
into loaves or threaded on strings, which allowed 
the fruits to be kept for long periods and made 
them more valuable (Abreu 1977). Prehispanic fig 
production was so important that they even traded 
them with the European explorers in exchange 
for metals and other exotic items (Bontier and Le 
Verrier 1980). At the end of the sixteenth century 
CE, Abreu documented the different names given to 
figs by the aboriginal descendants. They were called 
arehormaze when they were fresh and tehaunenen 
when they were already dried and had their sweet 
flavour (Abreu 1977). 


Palaeodiet Evidence 

A further, more indirect line of evidence is that of 
the occurrence of dental cavities or caries in the 
pre-Hispanic human remains of Gran Canaria. This 
is a pathology caused by local demineralisation of 
the dental hard tissues caused by the organic acids 
formed when bacteria metabolise the carbohydrates 
from the diet (Hillson 1996). Therefore, diet plays 
an important role in the presence and frequency 
of dental caries. The richness of carbohydrate 
foods in a diet (cereals, fruits like figs, etc.) leads 
to significant rates of this pathological condition. 
Oral pathology studies have shown a high rate of 
cavities among pre-Hispanic communities of Gran 
Canaria. In particular, this community exhibits a 
caries frequency of 17.31% (1164 carious teeth/6730 
observed teeth). If we consider the origin of this 
pathology, those results indicate the important role 
carbohydrate food had in their diet. In addition, the 
study has shown the presence of fig seeds in four 
teeth belonging to four individuals (Fig. 4.23). Fig 
seeds were preserved by desiccation and they were 
inside the pulpar cavity, exposed because of dental 
caries in three of the four and because of severe 
wear in the fourth. This excellent preservation 
allows us to directly prove the consumption of figs 
and the role of this fruit in diet. Probably, fig was 
a staple food as is indicated by the consumption of 
this fruit by people of both sexes and different age 
ranges (Morales and Delgado 2007). 


Fig. 4.23. Fig seed inside pulpar cavity. Human skeleton from 
Temisas, Gran Canaria. 


Two traits explain the significant cariogenic role of 
figs. Firstly, there is their chemical composition, rich 
in simple or low molecular-weight carbohydrates 
and therefore rapidly metabolised by oral bacteria. 
Secondly, the sticky fig seeds adhere longer to 
teeth than other food (no other food remains have 
been discovered). Thus, the natural oral cleaning 
mechanism is less efficient. These characteristics, 
plus the small size of the seeds, explain why they 
remained inside the dental pulpar cavity (Morales 
and Delgado 2007). Some analyses carried out on 
human groups that had a large intake of fermentable 
carbohydrates such as dates have shown high 
frequencies of dental caries as well (Littleton and 
Frohlich 1989; Nelson et al. 1999). 


Historical and Ethnographical Evidence 

There is not any archaeological or ethnohistorical 
data about the management of fig cultivation and 
the system involved during the pre-Hispanic period 
of the Canaries. In order to fill this gap, we have 
analysed historical documents and ethnographic 
records of fig cultivation in the archipelago during 
the Hispanic period and in modern times. Although 
this source of information cannot be directly 


4.7. FRUIT AS A STAPLE FOOD 189 


applied to the past, the use of ethnographic and 
historical data offers new possibilities to interpret 
the archaeological record. 


After the European conquest, the cultivation of 
the fig tree retained a very important role in 
the subsistence of the newly-arrived peasant 
communities of the Canary Islands. Varieties of fig 
from both the European and African mainland were 
introduced in allthe islands, replacing pre-Hispanic 
trees, and became a daily component of the diet. In 
famine times, as is attested in the late eighteenth 
century CE (Viera 1982; Urtusäustegui 1983), figs 
used to fill the subsistence gap left by the failure 
of cereal crops. In addition, leaves and twigs of figs 
were largely used as fodder for domestic animals. 


The study of archival records dated between 
the eighteenth century and the late nineteenth 
centuries has made it possibly to identify 15 fig 
landrace names, most of which are still in use 
nowadays (Fig. 4.24) (Gil et al. 2008a). Atthe present 
time, farmers from the archipelago manage nearly 
50 fig landrace names, taking into account the colour 


and the form of the fruit. However, recent molecular 
characterisation carried out on accessions from La 
Palma and Tenerife islands have shown that farmers 
have overestimated the biodiversity of fig trees 
(Giraldo et al. 2008). In any case, the biodiversity 
of fig trees is still very significant and is similar to 
some staple crops such as wheat or potatoes (Gil 
1997; Gil et al. 2008b). 


In North Africa, the place of origin of the first 
Canarians, figs are also a very important resource 
in the diet at the present time. Although there 
are no molecular studies of the relationship 
among figs from the Canaries and North Africa, 
ethnographic and linguistic studies in Morocco 
and Algeria have shown several similarities in the 
naming and managing of fig with the data from the 
Canary Islands (Chaker 1997; Sabir 2001). It is also 
interesting to note that in the Canary Islands, fig 
trees are under private ownership, so are inherited 
and can be sold or hired out.'* In El Hierro Island, 
there are even some archival records of several 
people who inherited the branches or half of the 
same fig tree.” 


Fig landrace Date of the Islands where fig landrace names have been recorded at the present time 
names recorded in | first archival | Gran Canaria | La Gomera | La Palma | Tenerife | Fuerteventura | El Hierro | Lanzarote 
Historical Archives | record 
BICARINOS ca. 1810 x x x x x x 
BLANCOS 769 x X x x x x X 
BLANCA DE INVIERNO | 1850 X 
AZAHARILLOS ca. 1810 X 
BOUJASOTE 622 X x X X 
BOBA circa 1810 X 
BREVAL / BREVERA 645 / 1778 x X x x x x x 
BREVERA BLANCA 769 x x 
BREVERA NEGRA 862 x x x 
CASTELLANA 729 x 
COTIOS 779 x x x x 
CANARIA 798 x 
GOMERA 840 x x x 
MULATA 850 x x 
HARTABELLACOS ca 1810 x 
NEGROS 772 x x x x x x x 
NOGAL 729 x x x 
SALVAJE 523 x 
TARAJALES 862 X X 

Fig. 4.24. List of fig landrace names recorded in Historical Archives from the Canary Islands. 
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Modern fig cultivation takes place in different 
ecological environments that range from the sea- 
coast to the high mountains or even inside the lava 
fields. Fig trees are cultivated at the borders of roads 
and fields, or confined to enclosures made with 
stones. These circular structures protect the tree 
from the wind and livestock. In arid areas, they are 
cultivated in dry riverbeds to exploit periodic rains. 


Conclusion: Fig, a Staple Food? 


It is clear from the present evidence that figs were 
cultivated and consumed during the pre-Hispanic 
period of the Canaries. However, fig remains are 
limited to Tenerife and Gran Canaria islands. In 
Tenerife, only fig charcoals have been identified 
in archaeological sites, but in Gran Canaria 
Island, we have found evidence of fig consump- 
tion. Archaeobotanical remains, ethnohistorical 
documents and palaeodiet studies indicate that this 
fruit played an important role in the diet of the first 
inhabitants of Gran Canaria. Consequently, this data 
may suggest that figs could be considered a staple 
food. Staple foods normally contribute a high caloric 
input to the diet. They are eaten on a regular basis 
and are perceived as essential in the nutritional 
regime of a group. In order to be used on a daily 
basis, staple foods are normally storable, but they 


can also include non-storable plants than can be 
cultivated and harvested all year round, as are some 
tropical crops (banana [Musa x paradisiaca], sweet 
potato [Ipomoea batatas (L.) Lam.] and taro [Colocasia 
esculenta (L.) Schott]), among others. So what are the 
reasons that could have made figs a staple food for 
the indigenous people of Gran Canaria? 


Firstly, fig was the only fruit crop introduced in 
the Canaries during the pre-Hispanic period and it 
has a higher yield that any wild native fruit tree. 
It is well adapted, as is indicated by modern high 
biodiversity, and it is easy to cultivate and gather. 
Secondly, figs have a high sugar content and they 
can make an important caloric contribution to the 
diet. Thirdly, figs were dried, which made them 
sweeter and storable. Dry figs allow people to eat the 
fruit during the whole year. Finally, figs - especially 
dry figs - could play an important economic 
role. They were stored in silos and they could be 
exchanged with other local products. Additionally, 
ethnohistorical records note that pre-Hispanic 
people traded dry figs to European explorers in 
exchange for imports. This fact suggests that figs 
could develop an important role as a cash crop as 
well, which made figs still more essential in their 
daily lives. According to these considerations, the 
important role of figs in the diet and the economy 
suggests that fruits and other vegetal resources can 
also be considered as staple foods. 


4.8. BEYOND THE DIVIDE BETWEEN WILD AND 
DOMESTICATED: SPATIALITY, DOMESTICITY AND 
PRACTICES PERTAINING TO FIG (FICUS CARICA L.) AND 
OLIVE (OLEA EUROPAEA L.) AGROECOSYSTEMS AMONG 
JBALA COMMUNITIES IN NORTHERN MOROCCO 


Yildiz Aumeeruddy-Thomas, Younes Hmimsa, Mohammed Ater, 


and Bouchaib Khadari 


Introduction 


The distinction between the wild and the domestic- 
ated ranges from a stark divide in most European 
societies between wild and domesticated spaces, 
animals and plants, to a continuum between the 
natural world and domesticated spaces, crops and 
animals in other types of societies (Barrau 1986; 
Descola 1986).? Plant and animal domestication and 
their level of domesticity bear different meanings 
with equally different levels of integration between 
highly transformed crops and their wild relatives 
(e.g. wheat) and less transformed crops that grow 
side by side with escapees or wild relatives in 
tropical regions (e.g. sago palms) (Barrau 1978). 
Domesticity relates to the level of integration to 
domestic life, the definition of which varies from 
one society to another. In the Mediterranean 
region, domestication took place over some 2000 
years, during which Palaeolithic hunter-gatherers 
progressively selected wild cereals, 'cultivated the 
wild relatives' and developed cultivation techniques 
and tools that radically transformed the wild 
habitats and the selected crops (Tanno and Willcox 
2006; Weiss et al. 2006). 


This portrays a linear vision of transformation 
from hunting-gathering to cultivation that led to 
a high level of transformation of wild cereals into 


domesticated forms, a period termed the ‘Neolithic 
Revolution', a major civilising step in European 
and Middle Eastern history (Childe 1958). Tree 
cultivation in the Mediterranean region has been 
given a somewhat secondary role, although tree 
species such as olive and fig are known to have 
been domesticated at a very early stage (especially 
the fig) and have very important symbolic and 
material values (Condit 1947; Roux 2006). The latest 
archaeological findings of charred fig remains that 
date back to 11,400 years in the Jordan valley suggest 
that fig cultivation, through planting of cuttings, 
could be contemporary with cereal cultivation 
(Kislev et al. 2006). The gesture of planting tree 
macro-cuttings is a very simple step towards 
cultivating wild trees and is a well-known technique 
throughout tropical regions (Aumeeruddy-Thomas 
and Pinglo 1989). This process of selecting and 
cultivating wild trees draws from a horticultural 
approach to plants similar to the social practices 
described by Haudricourt (1962) and Barrau (op. 
cit.) in a generic model of agriculture called hortus. 
Experience from Indonesian cinnamomum-based 
agroforests (Aumeeruddy-Thomas 1994) and the 
extensive work conducted by Michon (20052) 
suggest that the hortus model as described by 
Barrau, actually refers to a model of intensified 
forest-based agriculture where trees originating 
from forest ecosystems can be incorporated in 
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highly intensified agricultural systems. Such 
systems call for anew paradigm that Michon (2005b) 
coined as ‘domestic forests’ which is a form of 
agriculture where linkages with forest ecosystems 
have led to highly productive systems. 


Olive and fig trees have been integrated into 
Mediterranean agricultural systems and create tree 
formations that are a result of decades and centuries 
of political, social and commercial contexts. In 
Roman times, cultivated areas including cereals, 
vineyards and olive trees, known as ager, were 
distinguished from saltus (where animals grazed), 
perceived as wild areas and the even wilder silva 
(forest), a representation of the wild as opposed 
to the domestic (Descola 2003). Thus, olive and 
fig trees and many other fruit trees came to be 
integrated into spaces side by side with highly 
domesticated cereals. Moreover, defining ager or 
saltus or silva was also a means for the Romans to 
identify different types of land in their cadastral 
system in close relation to their taxation system. 
Policies and agrarian rules thus have highly in- 
fluenced different levels of control of nature as 
well as the domesticated nature of trees throughout 
the Mediterranean region, given the high level of 
control that Romans formerly had in this area. 


This paper aims at understanding whether the 
domesticated and intensive ager model of the Romans 
that fundamentally separates the domesticated 
from the wild is a reality in mountain farming 
systems which represent an important proportion 
of agroecosystems in the Mediterranean region. 
Indeed, very little has been said about processes 
of incorporating forest, wild or spontaneous” trees 
into agricultural systems and to what extent these 
tree components, wild and cultivated, may have 
both productive and social values that contributed 
to the social, economic and political development 
of such societies. 


Study Area (Fig. 4.25) and Methods 


Our experience since 2006 draws on an inter- 
disciplinary project developed with geneticians 
about fig and olive domestication in western 
Mediterranean areas (Aumeeruddy-Thomas and 
Khadari 2008; Khadari et al. 2005). It also draws on 
the co-supervision with Professor M. Ater of the 
thesis of Hmimsa on perceptions, practices and uses 
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Fig. 4.25. Map of the Moroccan Rif with the main cities and 
places mentioned in the text. Map: R. Lugon, J.-C. Loubier and 
A. Chevalier. 


relating to fig trees in northern Morocco (Hmimsa 
2009) and from Hmimsa and Aumeeruddy-Thomas' 
ethnographic field data. We shall mainly concentrate 
on ethnographic data from observations made 
in northern Morocco (Tingitan and Rif region), 
specifically on fig and olive trees. We shall also 
refer briefly to the medieval Almohad gardens of 
Marrakech as well as irrigated olive agroecosystems 
found in Demenat, a town located east of Marrakech. 


The Rif Mountain region of northern Morocco ranges 
from the western Tingitan peninsula inhabited by 
the Jbala Arab-speaking groups, through to the 
easternmost area inhabited by the Berber speaking 
‘Rifians’. Observations and field data were collected 
through a survey in villages throughout this region 
and a more systematic ethnographic survey with 
the Beni Ahmad, a Jbala tribe, especially in the 
village of Talandaoued, a hilly area located south 
of Chefchaouen. The Beni Ahmad and Talandaoued 
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represent communities formed by different families 
or lineages that trace their origins back to very 
different areas ofMorocco and even from Andalousia. 
Marriages tend to be confined to the Beni Ahmad 
tribe, although marrying with other tribes within the 
Jbala or even with other tribal confederations is also 
possible, but quite rare. Three major markets were 
visited in June at the period of the sale of caprifigs 
(wild and cultivated male fig fruits), in Targuist 
(Eastern Rif), Taounate (South or Pre-Rif) and Beni 
Ahmed. Interviews were conducted in the fields 
and indoors with local farmers, men and women, as 
well as with local administrators. We have also used 
Fay’s (1972) detailed observations in a neighboring 
region of the Beni Ahmed, Zomi, in order to acquire 
a comparative vision between his descriptions of 
techniques and land use systems and those which 
we could observe in the Beni Ahmed region. All fig 
varieties were collected and carefully described 
with similar pomological criteria, measured and 
photographed and varieties’ vernacular names were 
discussed through cross interviews with a significant 
number of persons. An atlas of the fig varieties of 
the Rif region is under preparation (Hmimsa et 
al. 2012) and leaf samples have been collected for 
genetic investigations. 


Spatiality: Organisation of the 
Agroecosystem 


The Beni Ahmed area is characterised by the 
extensive mixed olive, fig and cereals (barley, wheat, 
oat and rye) orchards representing hundreds of 
hectares surrounding the main villages (douar or 
dchar), sub-villages or isolated houses scattered 
throughout this landscape. Each douar is an 
administrative unit (village) and is also the oldest 
inhabited area according to oral history. The oldest 
cultivated fig trees of Talandaoued grow in the douar 
close to the houses and immediate surrounding 
areas, as well as in old fig orchards scattered in small 
pockets throughout the territory. On the top of a 
hill above the village, a multi-century oleaster (el 
berri), locally acknowledged as a spontaneous olive 
tree, marks the presence of this sanctuary. 


Fig and olive trees in the orchards are arranged ina 
haphazard way (not in rows), the whole landscape 
looking very much like a dry natural woody 
savannah. The land between the trees is ploughed 


and sown as is the case in any cereal production 
area. However, while ploughing, the farmers make 
sure not to disturb or destroy the tree root system. 
Around each tree, tending of the soil is conducted 
individually. Such areas are termed nokla or nkali (a 
group of nokla). Bouzidi (2002) in his work on figs in 
northern Morocco uses the word nokla. According 
to him, nokla means ‘roots’ in Arabic but can also 
be used to speak of the human or animal race. 
This nokla or extensive orchard of the Beni Anmad 
does not show any easily visible enclosures and 
a foreigner may have difficulties understanding 
where the limit of each property starts. Goats 
and sheep roam around in such orchards after 
the harvest of cereals, and are watched by small 
children or women and allowed to eat all the lower 
leaves of the trees. All trees are typically browsed 
at ‘standing’ goat-head levels. 


Another land use system is represented by the fields 
lying in the rich alluvial and irrigated areas by the 
side of the main river (oued) where vegetables and 
pulses (e.g. lentils) are planted. These areas called 
gharsa are not planted with trees. Near the river and 
rivulets, spontaneous vegetation may still persist, 
including wild olive or escapees of cultivated olive 
(el berri) and fig trees (nabout) locally perceived 
as growing spontaneously. Further away from the 
main douar and beyond the nkali, there is another 
land category, composed of fields with trees but 
which are differenciated from nkali because they 
are enclosed by the zarb or enclosures. Thus, cereal 
fields relatively far from the village which may have 
some scattered trees (fig and olive) were protected 
from grazing with enclosures. Remnants of old 
shepherd houses are found there and are marked 
by the presence of very old fig trees. These areas 
were initially adjacent to ghaba or forests where 
goats and sheep were led for grazing, but all forests 
in Talandaoued today have been transformed into 
nkali. Inhabitants of Talandaoued consider that 
there is no more ghaba; therefore, no more space 
for extending the agricultural area. 


Cultivating and Managing Wild 
Oleasters: Transforming Forests into 
Orchards 


The process of transforming forests into nkali 
shows that inhabitants in Talandaoued and in 
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the Rif acknowledge that oleasters (el berri) from 
the forests were usually saved and grafted during 
periods of extension of agricultural lands. Besides, 
in Talandaoued a cultivated olive tree is not a tree 
but a lokma which means the ‘grafted’, although 
the word zaytoune, meaning olive, is also quite 
commonly used, especially when the tree starts 
bearing fruit. Thus, the process of acquiring new 
agricultural lands was fundamentally linked to 
the preservation of forest oleasters which were 
ultimately transformed into domestic varieties 
through grafting. Moreover, large numbers of fig 
trees were also planted in these previous forest 
areas as a means of marking access to the land. 
Although this situation cannot be found in the 
Talandaoued area, oleaster forests that have been 
cleared from other vegetation can be found in other 
areas in the Rif such as in Zomi, as described by 
Fay (1972). Domestic animals in Zomi currently use 
these ‘oleaster forests’ for grazing with particular 
rules relating to periods during which such areas 
could be open or closed to grazing. It is also well 
known in the Rif that the inhabitants produced 
and still produce oil from oleaster olives which 
they highly appreciate for its locally perceived 
medicinal value but also for cooking. The process 
of transforming oleaster forests into agricultural 
lands has been described in other North African 
areas. Brun (1986) states that the technique of 
grafting wild olive trees had been attested since 
Homer and was probably very common in Greek 
Antiquity. He also notes that a differential approach 
of tax exoneration was applied by the Romans, five 
years for wild grafted olive stands and ten years for 
planted olive stands. 


Our observations in present nkali areas show 
that the approach to cultivating olive trees is 
closely linked to this forest-based technique. It 
is a current practice for farmers in Talandaoued 
to allow oleasters to grow until they are grafted, 
thus relying partly on providence, or purposely 
collect spontaneous el berri growing from the oued 
area which they bring back in a lump of soil for 
planting in their own field. Some of these trees are 
also maintained to produce oleaster oil. Grafted 
olive trees distributed by the Spanish colonial 
agents and later by the Moroccan agricultural 
services could also be incorporated. Similarly to 
spontaneous fig trees called nabout, farmers may 
differentiate between el berri nabout and el berri. 
The oleaster el berri, when transplanted, is thus 


differentiated from el berri nabout, because the 
conscious act of transforming its destiny makes of 
el berri a non-spontaneous plant; both may become 
a cultivated olive zaytoune through the technical 
gesture of grafting. These series of categories show 
the continuity, in the local sense, between what 
is commonly known as a wild and a domesticated 
olive tree. Oleasters are also consciously preserved 
within the agroecosystem to pollinate the cultivated 
olive trees. The practice of conserving oleasters in 
cultivated orchards has also been observed in the 
medieval twelfth-century irrigated Almohad Agdal 
Gardens in Marrakech, where century-old cultivated 
varieties grow side by side with a few individuals of 
sbouj (oleaster in that area) of the same period. The 
sbouj improve the pollination of cultivated olives 
(according to present-day gardeners). Similarly, in 
the area of Demenat, the very old stands of olive 
trees, supported by old and sophisticated irrigation 
systems, host large numbers of spontaneous young 
oleasters acknowledged locally to be equally 
important for pollination. 


Fig Trees: God’s Gift and Man’s Control 
over the Complex Cycle of a Co- 
Evolved Insect-Plant System. 


As far as figs are concerned, a large number of fig 
varieties are present with a complex classification 
system (Hmimsa et al. 2012). Locally distinct 
varieties (kermos) are cultivated by cuttings and 
bear specific names such as el messaria, el kotai, el 
fassia etc. and are differentiated from figs growing 
spontaneously (nabout). However, different types 
of nabout are identified according to their affinities 
with existing varieties. Thus, for instance, a nabout 
may be called a nabout kotai because its fruit is 
very like that of the variety kotai (Hmimsa et al. 
forthcoming). In such cases, farmers demonstrate 
their capacity to identify different varieties of 
spontaneous fig trees that have originated from 
seedlings. Some fig varieties have two yields, spring 
figs or breba which are parthenocarpic figs (bakor) 
and autumn figs (kermos). The male fig trees or 
caprifigs (Valdeyron and Lloyd 1979) are known 
locally as dokkar. They can be either cultivated or 
originate from seedlings. They may be planted by 
cuttings, grafted on spontaneous nabout and have 
clearly undergone a process of selection. Two types 
of caprifigs, the dokkar hlou, and dokkar hmer (early 
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and late) are cultivated on the basis of the period 
when the insect (Blastophaga psenes), the specific 
pollinating insect of F. carica, has achieved its 
cycle and the relative percentage of Blastophaga as 
compared to parasites. Spontaneous dokkar are also 
present but in small numbers (near wet areas) and 
are found along the rivers and rivulets. Villages such 
as Talandaoued are known in the Rif to be highly 
specialised in cultivating caprifigs, whereas less 
specialised villages rely on markets or collect from 
marginal lands such as the oued areas. When female 
figs (kermous) need to be pollinated, farmers (mainly 
children and women) actively bring the male figs 
in pendulum of two or three caprifigs and hang 
these in the female trees, a highly socialised activity 
during which children learn and share knowledge 
about ecological processes with their parents, 
close kin or neighbours (Fig. 4.26). The pollinator 
(Blastophaga psenes), locally known as chenwila, will 
then come out of the male figs and pollinate the 
female figs by entering through the ostiole, which 
opens up for a limited period of about one or two 
days during which the female figs display a very 
specific chemical signal and odour (Grison-Pigé 
et al. 2001) that is recognised locally. The balance 
between the number of caprifigs placed on a tree 
and the number of times caprification is repeated 
is very precise, as some persons consider that the 
tree may dry out from overproduction if too heavily 
pollinated. Human intervention here in this highly 
complex biological cycle is a remarkable illustration 
of the complex biocultural interactions involved in 
fig cultivation. 


Fig. 4.26. Children preparing caprifigs for the pollination of 
domestic figs in Talandaoued, in extensive fig, olive and cereal 
orchards. Photo: Yildiz Aumeeruddy-Thomas. 


The relationship between spontaneous fig trees, 
planted or spontaneous caprifigs, and selected fig 
varieties forms a continuity and an interconnected 
system within the same highly domesticated 
space, i.e. the nkali. The farmers control over 
the pollination process of the figs is here closely 
connected to the natural cycle of the Blastophaga, 
thus consisting of a coupled human and biological 
process that is at the basis of fig domestication. 
The technique of caprification dates back very far 
in history and has been depicted on Mesopotamien 
bas-reliefs (Marinval 2008). 


The nabout - although recognised locally to have 
grown spontaneously and seen as ‘a gift of god’ 
- form part of the list of fig types enumerated 
in that area and lumped together with other fig 
varieties. Spontaneous tasty nabout are also eaten 
and classified into varieties as described above. 
Because they do not require any specific techniques 
to improve their production, they can be eaten by 
whoever passes by. This same attitude applies to the 
parthenocarpic breba (spring figs) which are also ‘a 
gift of god’ because they do not require pollination. 
However, they are also sold and sometimes dried for 
feeding animals. Nobody would dare to collect large 
quantities from somebody else’s orchard. 


Fig trees have a major importance in local trade and 
economy, especially dried figs which are extensively 
used during the Ramadan period, as they replace 
date palms that do not grow in northern Morocco. 
Very large quantities have long been traded for 
making fig alcohol (mehia), as well, and the overall 
fig economy is significantly very important, if not 
more so than cereals in the household economy in 
Talandaoued. Caprifigs, both wild and cultivated, 
are commonly sold on the markets. During sale, the 
vendor’s caprifigs are scrutinised by the buyers who 
open them to check the proportion of Blastophaga 
and parasites. This is also the occasion of many 
passionate discussions and endless bargaining, 
as the vendor possesses the key for an optimum 
production, but the buyer tries to show in a very 
ostensible way that he knows better the good 
caprifigs from the bad ones, a very refined interplay 
between knowledge and power. 


Besides these very concrete uses, both spring figs 
and dried figs have very strong symbolic values in 
gift and counter-gift systems. It is not uncommon 
to see people preparing buckets of breba as gifts to 
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Fig. 4.27. Farmer from the Beni Ahmed area preparing buckets of 
breba (spring figs) as a gift to the Caid. Photo: Yildiz Aumeeruddy- 
Thomas. 


the Caid or for more powerful people in neighboring 
provinces from whom they seek some form of 
protection (Fig. 4.27). Dried figs also feed the dead, 
the poor or the angels, as they are deposited in 
cemeteries on the twenty-sixth night of Ramadan 
(Lailatulkadr), the night during which all heavenly 
angels are supposed, according to Islamic beliefs, 
to come down on earth and take away the sins 
of the poor humans, another relationship of gifts 
and counter-gifts, here, between human and non- 
human. 


Conclusion and Discussion 


Our analysis in northern Jbala mountain farming 
systems shows that there is no great divide between 
the wild, spontaneous and cultivated olive trees, 
nor is there a strict compartment that separates 
cultivated fig varieties from the spontaneous fig 
trees. Wild, spontaneous and cultivated trees exist 
in a common compartment which is the highly 
domesticated mountain orchards. They have 
developed with root stock from oleaster stands from 
the ghaba forests on the one hand and the transfer of 
cuttings from old specimens of cultivated figs from 
the main village (the douar), a double movement 
to create a highly productive agroecosystem (see 
Fig. 4.26). Farmers continuously introduce or 
protect spontaneous oleasters and figs in the core 
areas of the agricultural systems, nkali. The high 
domesticity of such areas lies in the fact that they 
are very productive systems that have developed as 
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Fig. 4.28. In the shade of fig trees - Beni Ahmad women sharing 
lunch after harvesting cereals in the fig and olive orchards of 
Talandaoued. Photo: Yildiz Aumeeruddy-Thomas. 


a continuity over time and space with the douar and 
sub-douars which represent the centre of domestic 
life in that area (Fig. 4.28). They are the basis for a 
very large array of social arrangements, especially 
through a variety of métayage (sharecropping 
systems). Major technical gestures such as planting, 
grafting, and fruit harvesting apply both to wild, 
spontaneous olive and fig trees in a common attempt 
at increasing production. Linkages between the 
various indigenous categories of trees, el berri and 
zaytoune, nabout, dokkar and kermous, rely here both 
upon people's intervention and natural ecological 
processes. The domestication process applies both at 
the ecosystem level through conserving entire wild 
tree populations of oleasters, as well as individual 
application of horticultural practices such as grafting 
and planting of cuttings. The maintainance of both 
clonal and sexual reproduction regarding figs and 
olive appears here to be part of the domestication 
and diversification process. Marginal areas, such as 
the oued vegetation, still represent gathering areas 
especially for caprifigs, although the best varieties 
are already multiplied by cuttings and are found in 
an orchard or nkali. 


Our major conclusion is that on the contrary to 
cereal domestication in the Mediterranean system 
which progressed slowly from a wild form to a 
highly domesticated form, tree domestication 
could have followed a very distinct path because 
wild, spontaneous and domesticated forms are still 
very closely linked, as shown by observations made 
in the Rif Mountain agroecosystems. Reliance on 
providence, seedlings growing spontaneously, as 
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well as a general acceptance of what is simply given 
by god, is an important factor that differentiates 
approaches to cultivating cereals, as compared to 
approaches to cultivating trees. The latter draws on 
a very fine-tuned balance between naturality and 
humanity. How generalised are such attitudes and 
such systems today? This situation also suggests a 
possible continuum in tree domestication processes. 
Moreover, cereal domestication moved away from 
natural processes towards highly sophisticated 
systems, important transformations of soils and 
habitats where man’s input is crucial, while 
domesticated olive and fig trees analysed in this 
context rely strongly on natural processes and 
profound relationships with forests. In mountain 


agricultural systems, such as the Rif Mountain 
farming systems, we are thus very far from the 
Roman ager model, which developed very far 
from the wild silva and somehow in a hybrid 
situation between the highly domesticated hortus 
and the silva. Since cereal cultivation and tree 
cultivation, as well as pastoral systems, coexist in 
the Rifian orchards, we contend that three different 
and integrated approaches to controlling and 
domesticating nature co-exist here in this type of 
agroecosystem. Rather than a domestic forest, these 
systems - very similarly to the cork oak montados of 
Portugal or the argan agroecosystem in southern 
Morocco - are truly agrosylvopastoral systems. 


4.9. CONCLUSIONS 


Laurent Bouby 


Fruits and fruit trees have often received far too little 
attention in archaeobotanical investigations into 
prehistoric farming economies. When referring to 
historical sources, the focus has often been on taxa of 
high cultural and economic values, such as the olive 
tree and grapevine in the Mediterranean regions. 


It is true that domestication syndromes are gener- 
ally not very distinct for fruit trees and therefore 
morphological signs of domestication are difficult 
for the archaeobotanist to perceive. The adoption of 
vegetative propagation techniques, the keystone of 
most fruit tree cultivation, is also difficult to tackle 
in the field of archaeology. 


In this chapter, we bring interdisciplinary con- 
tributions to shed light on the role of fruit trees in 
ancient and modern farming communities. They 
remind us that fruits can play an important part in 
human nutrition among hunter-gatherers (Chapter 
4,2) as wellas in peasant societies at various technical 
stages of agriculture. For example, archaeobotanical 
sources help to portray the role of fruits in northern 
Italy from Neolithic times to the Roman Empire 
(Chapter 4.4). They also remind us that fruit trees 
not only provide nutritive and symbolic food but also 
multiple products and services. This is illustrated 
in the example of the uses of Prosopis in Peruvian 
pre-Hispanic and modern societies (Chapter 4.3). 


Various contributions enable us to go beyond 
the usual image of high commercial and cultural 
value products of the classical Mediterranean 
fruits and demonstrate the diversity of their uses 
and of the cultivation practices applied to these 
trees in modern and ancient, non-mechanised 
societies. Figs, for example, were a staple food in 
the Canary Islands during historical times (Chapter 
4.7). The case study from northern Morocco raises 
the question of the relations between wild and 
cultivated fruit trees and of the integration of trees 
coming from seeds into agrosystems (Chapter 4.8). 
This shows that fruit tree cultivation cannot be 
reduced to vegetative propagation of elite clonal 
cultivars and provides evidence of the continuity 
that may exist in fruit tree husbandry between wild 
and domesticated forms. In the archaeobotanical 
study of protohistorical viticulture in southern 
France (Chapter 4.6) we can see another example 
of a continuum, from a non-intensive domestic 
activity to specialised and commercial cultivation. 
There may be a general relation between the 
specialisation focusing on elite clonal cultivars and 
the intensification of fruit production. We hope 
that these contributions will encourage readers and 
scholars to take a closer look at the domestication 
of perennial plants and the history of fruit tree 
cultivation, which so ably highlights the diversity 
of uses and practices. 
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Chapter Notes 


1 The reworking of soils and sediments by animals or 
plants. 

2 Research focused on the evolution and systematics 
of organisms. 

3 A colpus is an elongated furrow in the pollen 
grain, while a porus is smaller and circular. A 
colporate structure is the combination of the two. A 
tetracolporate pollen grain has four of these furrow- 
pore-combinations in its surface, a pentacolporate 
one has five. Stephanocolporate pollen has an 
undefined number of these structures. 

4 The outer hull of a pollen grain, bearing its 
characteristical structures. 

5 Anet-like structure. 

6 The colporate structures in syncolporate pollen meet 
(and fuse) at their ends. 

7 Erdtman and Nai propose considerably larger 
dimensions that probably depend on the sample 
preparation technique, or even on the age of the 
reference slides. 

8 Spheroidal pollen are sphere-shaped, with the same 
diametres at their longitudinal (polar) axis and their 
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equatorial region. Prolate pollen is elongated along 

its polar axis, subprolate pollen only slightly so. 

The inner layers of the exine. 

10 The outer layers of the exine. 

11 The inner parts (‘holes’) of the reticulum. 

12 The outer parts (‘walls’) of the reticulum. 

13 The gilt silk tunic of Chinese origin discovered in 
the Naintré grave is a very fine example of this long- 
distance trade (Desrosiers, 2000). 

14 These were citrons dried either in very warm sand 
for two or three weeks or in the sun for around two 
weeks. 

15 For ease of reading we use the term ‘seeds’ when 
referring to what botanically are ‘endocarps’. 

16 Historical Archive of the County of Santa Cruz de 
Tenerife. Signature PSO - 1131: '(...) in order to pay 
the cost of my wife’s funeral I sell a small piece of 
land with a white fig tree, located in a place called 
Las Rosas’. 

17 Private archive records from Samuel Acosta. Contract 
of sale in «Costa de Asofa». 10th of May 1903. 

18 The word ‘wild’ hereafter is used in its wider sense, 
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ie. an area, a plant or an animal which is assumed not 
to have been transformed by man. We add ‘perceived 
as wild’ when discussed in the context of a particular 
society. 
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5 Food Plants from the Wild 


del 
PRESENT AND PAST 


INTRODUCTION: WILD FOOD PLANTS IN THE 


Gisella S. Cruz-García and Fúsun Ertug 


Humans have been hunters and gatherers for about 
350,000 generations, then mostly agriculturalists 
for another 600, and quite recently, industrialised 
agriculture has existed for just two generations' 
(Pretty 2003). Plant gathering is a deeply rooted, 
shared aspect of human heritage and millions of 
people in rural areas are still dependent upon 
gathered plants for the role they play in their 
diet, medicine, fuel, construction, crafts, animal 
husbandry, deterrents of pests, as well as in their 
religious ceremonies and rituals. From the total of 
250,000-300,000 known higher plant species, about 
5000 have been managed at certain times, and only 
20-30 are regarded as staple foods for humanity 
(Cotton 1996; Heywood 1999). On the other hand, 
there are thousands of wild and semi-domesticated 
species used by people, which are cultivated and/or 
gathered from the wild. This resource has been used 
by populations in the past and present as shown 
by multiple archaeobotanical, ethno-historical and 
ethnobotanical studies.? 


In order to understand the dynamics of wild food 
plant consumption and gathering, as well as their 
importance for rural livelihoods in the present 
and the past, it is necessary to combine different 
disciplines and methodological approaches. 
People-plant relationships in the present are 
studied by means of ethnobotanical methods 


(Chapter 2.2), whereas the past use of plants 
(prehistory and history) is investigated on the basis 
of several sources of data, ranging from fossilised 
plant remains (Chapter 2.3), preserved artefacts, 
graphic representation (Chapter 2.5), to historical 
documents, folktales and poems (Chapter 2.4, all 
this volume). 


Besides the temporal and methodological scope of 
wild food plant research, the broad geographical 
scope must also be taken into consideration. Wild 
food plants are used across all continents and 
millions of people depend on this biodiversity 
of resources for their sustenance. For example, 
wild food plants are used not only by indigenous 
societies in Amazonia (Defour and Wilson 1994) 
but also in northwestern North America (Turner 
2003). The use and management of wild edible 
plants has also been reported in Latin America, for 
instance, among the Nahua and the Mixtex (Casas 
et al. 1996), in the Bolivian Andes (Vandebroek and 
Sanca 2007) and Cuba (Volpato and Godinez 2007). 
The importance of wild vegetables in Africa has 
been highlighted by Chweya and Eyzaguirre (1999) 
and their consumption has been reported for the 
Sambaa in northeast Tanzania (Vainio-Mattila 
2000), in the Kingdom of Swaziland (Ogle and 
Grivetti 1985), and in the Hadejia-Nguru wetlands 
of Nigeria (Adaya et al. 1997), among others. In Asia, 
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the use of wild food plants is also widespread, for 
instance farmers in northeast Thailand, Laos and 
Vietnam depend on this resource for their food 
and nutritional security (Price 1997; Price and Ogle 
2008), whereas edible wild plants are also gathered 
in Turkish Central Anatolia (Ertug 2000; 2003b), and 
by the Rai and Sherpa forager farmers in Nepal 
(Daniggelis 2003). With respect to Europe, these 
plants are consumed not only in Sicily (Galt and Galt 
1978) and by Arberesh people in Lucania (Pieroni 
2003), but also in Spain and Portugal (Pardo-de- 
Santayana et al. 2007; Tardio et al. 2006), as well as 
Poland (Euczaj 2008; Luczaj and Szymañski 2007). 
Regarding the vast Australasian area, Tim Low's 
book ‘Wild food plants of Australia’ (1991) presents a 
detailed description of this resource in the country. 


The aim of this chapter is to present an overview 
of a diverse range of approaches to the study of 
wild food plants, with a selection of various case 
studies. Authors make use of ethnobotanical, ethno- 
historical and archaeobotanical methodologies, as 
well as written sources such as documents, oral 
traditions, ethnographic reports, narrative and 
poetic material, thereby embracing the challenge 
of interdisciplinary research. Case studies range 
from exploratory surveys to in-depth studies of 
single plants, presenting different insights into the 
interactions between wild food plants and people. 
The temporal and geographical range of the studies 
is also broad, although the latter is not the main 
focus of the chapter, which is devoted to comparing 
past and present use of plants across continents 
and through time. 


To start this introductory section, it is necessary 
to conceptualise *wild food plants' in relation to 
human interaction with the ‘wild’. Then, four main 
contemporary issues related to wild food plant use, 
knowledge and valuation, which come up across 
the different case studies, are discussed. Firstly, 
the overlap of the role of wild food plants as food 
and medicine; secondly, their use during famine 
and food shortages; thirdly, the role of women; and 
finally, their stigmatisation versus ‘revival’. 


Human Interaction with the 'Wild' 


Ethnobotanical studies, as well as new data from 
archaeobotanical research, have caused funda- 
mental revisions of earlier concepts and definitions 


of 'agrarian' societies. Terms such as 'hunter- 
gatherer' and ‘agriculturalist’ were once used by 
archaeologists as mutually exclusive. However, 
ethnobotanical research has demonstrated that 
hunter-gatherers may undertake agricultural 
practices, and that agriculturalists persist in 
gathering activities (Adaya et al. 1997; Harlan 1975; 
Ogle and Grivetti 1985). Indeed, wild food plants 
from agricultural ecosystems provide a critical 
component to the subsistence system of farmers.’ 


The word ‘wild’ does not imply the absence of 
human management. Wild resources are actively 
managed (including transplanting, promoting, 
protecting, among other practices) by traditional 
communities (Cotton 1996). Local management 
practices are important, not only for the diversity, 
but also for assuring the long-term availability 
of plant species, especially in times of seasonal 
unavailability, famine and stress. Thus, it is possible 
to cultivate wild plants while cultivated plants 
are not always domesticated. Furthermore, many 
of the food plants we grow have not been totally 
domesticated: for most species the transition from 
cultivation to domestication does not occur (Harlan 
1975). Certainly, Harlan (1975, 63) argues: 


‘Since domestication is an evolutionary process, there will 
be found all degrees of plant and animal association with 
man and a range of morphological differentiations from 
forms identical to wild races to fully domesticated races. A 
fully domesticated plant or animal is completely dependent 
upon man for survival. 


In this sense, Harris (1989) and Wiersum (1996) 
present a continuum model of people and plant 
interactions at different management intensities: 
from truly wild to fully managed and cultivated. 
This continuum model helps us to better con- 
ceptualise human-plant interactions, regarding 
human action with wild, semi-domesticated and 
domesticated plants. The management of a plant 
species changes in time and space, but the model 
is neither unidirectional nor deterministic. Hence, 
some cultivated wild plants are moving towards 
domestication, whilst some plants that used 
to be intensively managed in the past are only 
tolerated or slightly protected in the present (Harris 
1989). Moreover, a plant species can be managed 
simultaneously in various ways and at different 
management degrees in some regions, and, at the 
same time, may not be managed at all in others 
(Gonzälez-Insuasti and Caballero 2007; Ogle 2001). 
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Different degrees of management allow grouping 
plants in three main categories to facilitate their 
study: (1a) gathered plants; (1b) plants under 
incipient management; and (1c) cultivated plants. 
Furthermore, there is a gradient within incipient 
management: (2a) tolerance; (2b) protection; (2c) 
promotion; and (2d) ex-situ cultivation. Gathering 
can also be considered as incipient management 
by changing the order of gathering locations and 
restricting harvesting. Furthermore, it is necessary 
to assess the presence or absence of selectivity 
when researching the management of a species. 
Selectivity, aimed at improving the desirable quality 
of the products - involves higher management 
intensity and, over a long-term period, could result 
in the domestication of the species (Casas et al. 1997; 
Gonzälez-Insuasti and Caballero 2007). On the other 
hand, in order to better understand management 
and domestication, it is necessary to recognise 
the socio-cultural aspects involved in the use and 
value of the species (Casas et al. 1996). The values 
attributed by local people to the plant species will 
affect their incentives to manage them (Guijt 1998) 
and to continue their use (Ogle 2001). 


In this chapter, when we refer to wild food plants, 
we refer to non-domesticated plants, including 
wild plants that are not managed at all (‘truly’ 
wild), wild and semi-domesticated plants that may 
be tended in some way through encouragement, 
including clearing surrounding vegetation to reduce 
competition or selective cutting of perennials. Many 
of these plants may also be classified as ‘weeds’ by 
local people, agronomists and even by scientific 
literature. While we include in our definition 
‘naturalised’ and ‘introduced’ plants, domesticated 
species, namely cultivars, are excluded. 


Weeds - defined as ‘pioneers of secondary suc- 
cession’ (Bunting 1960) or ‘general unwanted 
organisms that thrive in habitats disturbed by 
man’ (Harlan and de Wet 1965) - have evolved 
by adapting to disturbed ecosystems. As we 
are dealing with evolution, we will have many 
intermediate states: some plants will be weedier 
than others, some plants will be more resilient 
to environmental disturbances, and some plants 
with weedy tendencies may be encouraged while 
others are despised (Harlan 1975). Many useful wild 
plants grow as ‘weeds’ in the context of cultivation. 
Interestingly, Ogle and Grivetti (1985, 59) in their 
study in Swaziland, presented the botanical-dietary 


paradox: although the most intensively cultivated 
area (Middleveld) experienced the highest species 
diversity loss, it turned out to have the highest 
consumption of wild vegetables, mostly weeds. The 
consumption of weeds as vegetables is illustrated in 
this chapter by Morales and Gil (Chapter 5.2), who 
found that, in the Canary Islands, certain weeds are 
not only considered by local people as wild food 
plants but also were very likely consumed by the 
former inhabitants. Likewise, Tardio and Pardo- 
de-Santayana explain that some edible weeds are 
collected during hand-weeding of crops, either for 
human consumption or animal fodder (Chapter 
5,3). 


Food, Medicine and Famine 


Plants’ edible parts may include fruits,’ seeds, 
flowers, roots, rhizomes, bulbs, tubers, stems and 
leaves. Wild food plants can be eaten fresh or may 
need to be prepared or processed before being 
consumed. There are a myriad of ways to consume 
these plants; for example, Tardío and Pardo-de- 
Santayana classified wild plants from Spain in six 
food-use categories: vegetables, beverages (liqueurs 
and infusions), fruits, seasonings, preservatives and 
sweets (Chapter 5.3). Processing, which involves 
grinding, soaking, drying, heating or parching, 
is not only important for removing highly toxic 
secondary compounds or bitter qualities, but also 
for storage purposes (Cotton 1996). Wild plants 
are not only consumed alone, but also prepared 
in numerous combinations of plants and plant- 
processed products constituting different dishes, 
which provide an important nutritional benefit 
(Messer 1972). 


The consumption of wild resources as food is 
essential as a means to ensure food diversity and 
secure food intake in non-industrialised rural 
societies, contributing to a balanced diet. Indeed, 
one ofthe most important aspects of wild vegetables 
and fruits is their important role in nutrition: wild 
food plants are a very important source of vitamins 
and minerals, as well as secondary metabolites 
such as alkaloids, phenolics and essential oils 
(Heywood 1999; Johns 2007). This role was amply 
documented in Ogle's (2001) publication entitled 
"Wild Vegetables and Micronutrient Nutrition’, which 
presents a compendium of studies done around the 


214 GISELLA S. CRUZ-GARCIA AND FÜSUN ERTUG 


world on dietary intake of micronutrients from wild 
plants and chemical analysis of their micronutrient 
content. 


The nutritional importance of wild food plants 
usually overlaps with their frequent use as medicine 
and their role in disease prevention.* In this way, 
Etkin and Ross (1982) report ‘food as medicine 
and medicine as food’ when referring to wild food 
plants, and Ogle (2003) emphasises the disease- 
preventing role and presence of health-promoting 
mechanisms in such plants due to bioactive 
substances. Some substances, such as flavonoids, 
tannins, pectins and saponins, have antioxidant 
activities that stimulate the immune system 
or exhibit antibacterial, antifungal or antiviral 
activities. Likewise, Pieroni and Quave (2005) discuss 
the extraordinary antioxidant properties of these 
plants. Nevertheless, very little is known about the 
health benefits of regular consumption of small 
quantities of medicinal foods and the contribution 
of wild foods with small quantities oftrace minerals 
and vitamins (Etkin and Ross 1982; 1994; Ogle et al. 
2003; Price 2005). Furthermore, the overlap of their 
role as food-medicine is not yet fully understood 
(e.g. Vandebroek and Sanca 2007), even though this 
role is extremely important as regards their widely 
documented use as ‘famine foods’ among poor rural 
communities throughout the world. 


The use of wild plant foods occurs across a spectrum 
from routine to more irregular use under conditions 
of mild to extreme stress, holding several positions 
in the diet (Price 2001). Accordingly, Turner and 
Davis (1993) distinguish four categories of famine 
foods: (1) normally eaten foods that become 
more important during stress periods; (2) less 
preferred foods that are seldom consumed during 
normal circumstances; (3) starvation foods that are 
consumed only in periods of stress; and (4) hunger 
suppressants and thirst quenchers. Wild food 
plants are particularly important as ‘buffers against 
shortages’ during major stress and scarcity periods 
(Daniggelis 2003; Heywood 1999; Scoones et al. 1992). 
For instance, when the harvest of staple foods is 
finished or when cultivated crops fail wild foods can 
thus complement the seasonal availability of crops 
(Adaya et al. 1997). Hence the frequent reference to 
them as ‘famine foods’ or as foods to supplement 
the diet in periods of shortage or stress (Grivetti and 
Ogle 2000), as illustrated by Selleger (Chapter 5.4). 
The role of wild food plants as famine foods in the 


past is discussed by Scott-Cummings (Chapter 5.6) 
and Griffin-Kremer (Chapter 5.5, all in this volume), 
for beeweed and silverweed respectively. 


Women and Wild Plants 


The role of women is essential in farming and 
gathering. In many parts of the world, women 
are the main custodians of the knowledge of wild 
plant resources, since they are mainly responsible 
for wild plant food collection, cooking preparation 
and processing for storage, as well as being home- 
gardeners, domesticators, herbalists, and seed 
custodians.* Additionally, they are often responsible 
for household nutrition (Howard 2003a-c; Ogle and 
Grivetti 1985). Today, rural women are actively 
engaged in small-scale marketing of wild food and 
food-medicinal plants in local and sometimes urban 
markets, which constitutes a significant source of 
income for them.’ These ‘women’s markets’ not 
only provide cash to the gatherers and sellers, 
but also have important social implications in 
that they provide women with social networks 
beyond their immediate communities, as well as 
access to non-local resources and expertise (e.g. 
Ertug 2003b; Kalyoncu 2002). The important role 
of women in managing wild resources, cultivation 
and domestication became more visible after 
female researchers became actively involved in 
ethnobotanical studies. 


Social Stigmatisation Versus Revival 


The gathering and consumption of wild food plants 
in some places is locally stigmatised, increasingly 
associated with poverty and social marginality 
(Cruz-Garcia 2006; Malaza 2003; Somnasang and 
Moreno-Black 2000; also see Chapter 9). Social 
stigmatisation of wild food plants is also related 
to their use as famine foods. For example, Selleger 
states in this volume (Chapter 5.4) that Dogon 
people feel uncomfortable talking about wild edible 
grasses, given that their consumption is associated 
with difficult periods of famine. In addition, Tardio 
and Pardo-de-Santayana mention that some wild 
food plants, especially those with a bitter taste, 
were considered as ‘poor people’s food’ (Chapter 
5.3). Price (2005, 85), who conducted research in 
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northeast Thailand explains: 


‘The degree to which ‘wild’ plant foods are incorporated 
into the diet of agriculturists depends also in part on 
whether there are any social status restrictions on the 
consumption of these foods (or selected species), that is, if 
they are considered peasant food or foods of poverty and 
are infrequently consumed by the more prosperous. The 
greater the social stigma, the more likely these foods will 
be used as a buffer in times of stress and shortage rather 
than daily consumption: 


A judgment on the level of acceptance of a wild food 
plant species is its presence in local markets and its 
consumption by ‘upper’ social classes (Pemberton 
and Lee 1996; Price 2001). 


On the other hand, wild plants may participate in 
new, highly regarded neo-rural cultural identities 
by appropriation. As Pieroni (2003) pointed out 
from his research in southern Italy, some wild food 
plants are nowadays re-valorised by urbanites or 
highly educated people, as typical local varieties 
or ‘specialty’ food products. Likewise, Tardío and 
Pardo-de-Santayana (Chapter 5.3) affirm that there 
is a ‘revival’ in the consumption of some wild 
food plants in several regions of Spain, related 
to urban people's need to re-connect with rural 
life and associated with increasing environmental 


awareness. It is even possible to suggest that this 
revival is linked to some Rousseauist nostalgia of 
an idealised, pre-Neolithic pristine, egalitarian, 
natural society. Tardío and Pardo-de-Santayana also 
mention that certain wild plants are considered 
as delicacies, recognised for their health benefits 
and even acknowledged as symbols of regional 
identity (Chapter 5.3). Similarly, Morales and Gil 
(Chapter 5.2) explain that the Canary Island date 
palm (Phoenix canariensis Hort. ex Chabaud), has 
been the botanical emblem of the Canary Islands 
since 1991, constituting a newly created component 
in Canarians’ identity. The recognition of some wild 
food plants as symbols of local identity has recently 
come to be a frequent phenomenon in Europe 
(Pardo-de-Santayana et al. 2010). Food movements, 
such as Slow Food or All Nature shops are the vectors 
of this new, contemporary, positive perception 
of ‘traditional’ food, and therefore also of wild 
plants. Indeed, recent research on the importance 
of wild food plants as a source of healthy food, 
dietary supplements and in medicinal treatments 
is increasingly fostering their use by contemporary 
urban people. This is also likely to reflect the trend 
that ‘artisanal’ and ‘traditional’ qualities of foods 
are important in the marketing and consumption 
of these products as signifiers of social distinction 
(Heath and Meneley 2007). 
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THE USE OF WILD FOOD PLANTS DURING THE FIRST 
COLONISATION OF THE CANARY ISLANDS, SPAIN 
(2ND-3RD CENTURY BCE TO 15TH CENTURY CE) 


Jacob Morales and Jaime Gil 


The Canary Islands are located opposite the 
northwestern coast of Africa and they have one of 
the highest botanical biodiversity rates in the world. 
Currently, there are 2,594 wild plants, among which 
1,893 are native, with 545 of them being endemic 
(Arechavaleta et al. 2010). The archipelago was a 
pristine environment never occupied by humans 
until the first colonisation was carried out by 
Berber-like people from northwestern Africa in 
the late first millennium BCE (Morales et al. 2009). 
When the first colonists arrived, they introduced 
crop plants and domestic animals, but they also 
started to collect the local wild plants. Which plants 
from the local flora were gathered? Which plants 
were used as food? What was or were the criteria 
for choosing these wild foods? 


The purpose of the present article is to identify the 
range of wild food plants used during this early 
period by the first inhabitants ofthe archipelago. In 
order to identify the range of wild species, we make 
use of recent archaeobotanical data from several 
sites in the archipelago. We have complemented 
these data with ethnohistorical documents from the 
first European colonists and ethnographic records 
from modern people of the Canaries. Through this 
multidisciplinary approach, we have tried to show 
a complete picture of the use of each plant and to 
explore the potential and limit of each source of 
information in the study of wild plant consumption 
in past societies. 


Natural Conditions of the Canary 
Islands 


The archipelago consists of seven islands and 
several islets of volcanic origin (Fig. 5.1). They 
have been classified into two groups, depending 
on their topography and climatology: the eastern 
islands (Fuerteventura and Lanzarote) that lack 
high mountains and are very dry; and the western 
islands (Gran Canaria, Tenerife, La Gomera, La Palma 
and El Hierro), that are uneven in altitude, from 
1,501 m in El Hierro to 3,718 m in Tenerife, which 
generates colder temperatures and higher rainfall. 
The vegetation in Lanzarote and Fuerteventura 
is more homogenous than in the rest of the 
archipelago, where the altitude and orientation 
towards the trade winds create several bioclimatic 
layers with many different species. In general 
terms, five different ecological zones have been 
categorised in the mountainous islands (Bramwell 
and Bramwell 2001). 


Coastal Vegetation 

This is characterised by the influence of the sea. 
Most of the plants are shrubs between 30 and 100 
centimetres high, with succulent small branches or 
stems and almost no leaves. Euphorbiaceae family 
members, such as leafless spurge (Euphorbia aphylla) 
and balmy spurge (E. balsamifera), are dominant in 
this environment. 
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Fig. 5.1. Map of the Canary Islands (not covering Fuerteventura and Lanzarote) indicating the location of the archaeological sites. 1) 
Cueva Pintada; 2) La Cerera; 3) El Tejar; 4) Lomo los Melones; 5) San Antón; 6) Lomo los Gatos; 7) Don Gaspar; 8) Las Estacas; 9) Chinguaro; 
10) Belmaco; 11) El Tendal; 12) Alto del Garajonay; 13) Hoya del Zarzal; 14) La Lajura. Map: R. Lugon, J.-C. Loubier and A. Chevalier. 


Thermophile Forest 

Thisecosystem has developed almost evenly between 
the coast and the first slopes of the mountains, up to 
a height of 700 metres. It is characterised by a hot 
and arid sub-desert climate with rainfall fluctuating 
between 150 and 250 millimetres per year. Some of 
the arboreal species of this habitat are mostly the 
same, or similar to, the species existing in a large 
part of the Mediterranean area, such as Canarian 
wild olive (Olea cerasiformis), Canarian palm (Phoenix 
canariensis), Canarian juniper (Juniperus turbinata 
subsp. canariensis), Mount Atlas pistachio (Pistacia 
atlantica) or white broom (Retama rhodorhizoides). 


Laurel Forest 

The laurel forest consists of abundant groups of 
evergreen trees such as Canarian laurel (Laurus 
novocanariensis), Canarian avocado tree (Persea 
indica), Canarian khat (Maytenus canariensis), and 
fire tree (Morella faya) with laurel-like leaves that 
develop on the north or northeast-facing mountains 
in the strip between 500 and 1600 metres high. This 
forest is regarded as a relict of the sub-tropical 
humid vegetation, which could be found in large 
parts of southern Europe and North Africa until the 


end ofthe Tertiary period. Most of the plants found 
in this ecosystem are endemic to the Canaries and 
are not found nowadays in the Mediterranean area. 


Pine Forest 

The xerophilous mountain vegetation, developing 
above the area of laurel forest and in the south- 
facing mountains, is dominated by the forests of 
Canarian pine (Pinus canariensis). These forests are 
also characterised by the presence of endemic woody 
legumes, such as Canarian flatpod (Adenocarpus 
foliolosus) or tagasaste (Chamaecytisus proliferus), and 
also rockrose (Cistus spp.). 


High Mountain Vegetation 


This kind of flora is only present in Tenerife and 
La Palma islands, which have mountains reaching 
more than 2000 metres above sea level. These 
places are characterised by hot and arid summers 
and very cold winters. Most of the plants that grow 
there are shrubby or under-shrubby, among which 
we can highlight the endemic Mount Teide broom 
(Spartocytisus supranubius, Fabaceae) or Mount Teide 
bugloss (Echium wildpretii, Boraginaceae). 
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The First Inhabitants of the Canary 
Islands 


The first colonists arrived from northwestern 
Africa around the third to second century BCE and 
they remained isolated from the mainland until 
the first Europeans arrived in 1341 CE. During 
the fifteenth century CE, after a long process of 
conquest, the Kingdom of Castille (Spain) occupied 
the archipelago and the Canary Islands became part 
of European history (Tejera and González 1987). 


The economy of the first settlers was focused on 
agriculture and domestic animal husbandry. In most 
of the islands, food production depended heavily on 
animal husbandry, especially on goats and sheep. 
The bones of these animals have been recovered 
in large numbers in almost every domestic site 
on the islands (Fig. 5.2). Dietary studies on human 
bones have also shown the importance of animal 
husbandry, emphasising the dependence of the 
ancient population on the secondary products 
from the livestock, mainly milk (Delgado et al, 2005; 
González and Arnay 1992; González et al. 2001; 
Velasco et al. 1999). All the islands, apart from Gran 
Canaria, show this pattern of food production. In 
contrast, on Gran Canaria most of the available food 
was provided by arable agriculture (Morales 2010; 
Velasco et al. 1999). 


Nevertheless, plants were an important source 
of food in the rest of the archipelago. There 
is archaeological evidence for the practice of 
agriculture in all the islands, except Fuerteventura 
and Lanzarote (Fig. 5.2). Archaeobotanical studies 
indicate that the most important crop was barley 
(Hordeum vulgare). Wheat (Triticum durum), lentils 
(Lens culinaris), fava beans (Vicia faba), peas (Pisum 
sativum) and figs (Ficus carica) were also introduced 
to the islands by pre-Hispanic people, though 
some islands lacked one or more of these species. 
In addition to cultivated plants, wild plants were 
gathered as food and, in some cases, became staples, 
such as fern rhizomes (Pteridium aquilinum) in 
the islands of El Hierro, La Gomera and La Palma 
(Morales 2010). 


The Study: Archaeobotanical, 
Ethnohistorical and Ethnographic 
Methods 


In order to identify the wild food plants used by 
the first inhabitants of the Canary Islands, we have 
analysed the archaeobotanical remains from 14 
archaeological sites located in the archipelago (Arco 
et al. 1990; Morales et al. 2004; 2007; Morales 2010). 
Gran Canaria is the best known because it has been 


Fuerteventura | Lanzarote | La Palma | La Gomera | El Hierro | Tenerife | Gran Canaria 
Domestic animals 
Canis familiaris Linnaeus, dog x x x x x x 
Capra hircus Linnaeus, goat x x x x x x x 
Felis catus Linnaeus, cat x X 
Ovis aries Linnaeus, sheep x x x x x x x 
Sus scrofa Linnaeus subsp. x x X x x x x 
domesticus, pig 
Cultivated plants 
Hordeum vulgare L., barley X X x x x 
Ficus carica L., fig x x 
Lens culinaris Medik., lentil x x 
Pisum sativum L., pea x 
Triticum durum Desf., hard x x x 
wheat 
Vicia faba L., faba bean X x x 


Fig. 5.2. List of domestic animals and cultivated plants introduced in the Canary Islands during the pre-Hispanic period according to 


archaeological remains (following Morales et al. 2009). 


aDvd ay} 19n0 panumuo? 


x ‘ds puany 


X x ‘ds xajdulv 


EVENE” 
“ds snjapoydsy 


"1 SISUAAID siipbouv 


X| X| X| X| X| x 


‘ds snyJupıpwy 


'qeiups (7) DA obni 


x 
XI x| XI x 
x 


7] 9SUSDUDI UOOZIY 


saldeds psaM 


FT DISUDIOU DIUSIA 


‘ds sngny 


jayviag Y qgew saploziyiopoys DwDJay 


squawbedy aUIOZIU1 "ds wnıpuald 


pases 'uoity D¡Npuad DUIDIO|d 


NY UOY ojnpued DUIDIO/d 


jseq PINUDND DIDDISId 


Yong Ul JA Xe "WS >) sISuaLDUb? SNUld 
pneqeu» SIsUaUDUD> xiuaoug 


ODIY [9P 9 HEW SEAIH SIWIOJISDIED DIJO 


ueunpi3 
(USA) b1uajnaeA[nd baj[apuuDu20a3N 


9e93e/ne7] 


UNY "zeJed d 11dPIIM “HEW-SLAIY 
(104n9 y vg NOYPW UL JOAND q v) 
SISUƏHDUDI dsqns pipuiguni snuadıunf 


Paes 'zaJag 4 Y 19d pJIA "HEMW-SEAIH 
QOAND y y 'g noue ur JOÁNO y v) 
sısuaulpup> dsqns D}DUIgIN] snaadiunf 


‘Od SISUALIDUD) xejl 


‘ds uinouadAH 


‘ds piq10udn3 


‘ds uinuieqiubiBiy 


‘ds snsi/oo1ipds / sndip;ouapy 


saldads anıyeN 


YS L-UEL Ust | WISL-WEL | UIYI-UIOL | aer q8-uiv US L-pJE s91ep ou uist=ui7 | uer-uz | Ul8-Ple Wcr-u8 | UIyI-UIEL | WLL-Ple Qv salinjua) ur 'sajep uoqje»orpe4 


211] Jad 
VEC 190 ECO S80 900 £00 Sol STE i 690 ] 6rt Aysuap pass sanads pejeAn|no-uou 
671 Ov Ly el 66 WA ZL CS C 8€ € LT sajaues jo ou 


LEL LOZ Lov 69 119 084 | pexoidpueu | pexoidpueu col 68 vl LEE 8t Lv say] ‘JUBLUIPAS JO BLUN|OA 


eueue5 eueue5 eueue5 eueue5 eueue5 eueue5 
81315) 81315) 81315) 81315) 181315) 81315) ayeual EJUE VET ajuaua | eujeg e7 | eujeg ej | ewop e7 OJaIH [3 | olelH [3 pueys! 'uone»o| 


epejuld soye sauojayw uojuy Jedsen Keuofesesy jezıez 
enan) | soy owo7 | soj owo7 | ues eyuu3 Jefa! [3 219197) uoq | se>exs3 se] | ojenbuiy) | odewjag | epua, 13 jap oyy | jap eXoH | enfe e1 sais jer1bojoaeyaiy 


'spue|s| Aieue» ay) WO1 SdUS ¡eoibojoseyale »ruedsip-aid ui samads 1uejd peieAnn2-uou Jo SDUIPIAS Je»iueyoqoseupiy “E's ‘Bld 


‘ds DIDIA 


"| DIJoJuapau DIIUOIAa/ YO 


MOT XD]pJ pupınBiads 


22892PUR|OS 


7] WNiBIU WINUDJOS 


seq SAPIOWISAJA LUNHQUIÁSIS 


IED (YDUJOW) SUIDBINA auaııs 


MATES 


‘ds auajıs 


"] SISUSAID DIDIDIOUYS 


‘ds sniedsndips 


‘ds xauuny 
ZuUeID snopibs SNINDUNUDY p 


seo»euob/|oq 


9ea»eog 


sndobo| `> ODDJUDId 


‘ds ODDJUD|d 


‘ds SUDIDYd 


XI X| XI K| X] X| X| X| X| X| X| X| X| X| X 


SISUSUDUDO “Y SUDIDYd 


‘ds DIJoJI[J2JDd 


x 


7] wnJoyIpou wunwaylupAlgqwasayy 


7] DIOYIMDA DAJDJAI 


‘ds DAJDJAI 


‘ds winijo7 


‘ds unur] 


SeadelueT 


u»usow (1) Pano DIYDIDUIDT P 
Sg (We) wnwissısowDJ unidodol[aH 


SeDIEIURISO) 


7 euubdb winyjo5 


‘ds pubwin4 


(sunBa] papass eus) ses»eqej 


‘pdue (7) bsouids xaW 


SNINIIS jo sN|NAJOAUOD 


7] WINLDUOIOD WINWAY]UDSAIYD 


"leppinui uunipodouau? 


XI X| x| Xx 


‘ds winipodouay) 


‘ds xaID) 


x 


7 SISUSAID DINPU2IDI 


x 
x 


‘ds snwoig 
sessesisselg 


usı-Uuel 


VCC 


UISI-UIEL 


ECO 


CARO 


S80 


Ye lL-YiZ 


900 


ul8-ylr 


£00 


YISL-PIE 


sejep ou 


US L-YIZ 


S9'l 


Qer-uz 


STE 


YIS-PJE 


891 


YICL-UIB 


S9'0 


yi -uel 


810 


UILL-PIE 


6vt 


GY seunius» ui ‘sayep uoquesoipei 
ani 49d 
Kysuep pass sanads pajen1n>-uou 


6cl 


Or 


ly 


el 


66 


LZ 


ZL 


cS 


8€ 


€ 


LC 


So|duues Jo oU 


LEZ 


LOC 


l6v 


69 


219 


084 


pe»xpidpueu 


pe»xpidpueu 


col 


68 


ZEE 


8€ 


LYC 


sein] ‘JUBLUIPAS JO SLUNIOA 


ITS) 
ueo 


eueue? 
61315) 


ETS) 
ueo 


eJeue? 
[01:315] 


eeuen 
ueo 


eueue? 
[01:315] 


afoul] 


sjueues| 


3jueus| 


euj|eg e7 


ewjed e7 


eao e] 


OUalH [3 


OuelH [3 


pue|si 'uone»o| 


epejuld 
enn) 


soJeD 
so] owo7 


Seuo|ew 
soj owo7 


uọ}uy 
ues eywg 


1ef9] 13 


SEIEN) 


Jedsen) 
uog 


Se58353 se] 


owenbuly 


odewjag 


¡epual 13 


Aeuofeses 
JEP UV 


jezıez 
jap eAoH 


eınfe] e1 


says |EDBOJODRYINY 


5.2. GATHERING IN A NEW ENVIRONMENT 


extensively sampled (six sites), while in the rest of 
the islands, we have studied very few sites (three 
in Tenerife, two in La Palma, two in El Hierro, and 
one in La Gomera) (Fig. 5.1). A sampling strategy 
has been employed to obtain a representative 
assemblage of vegetal macro-remains in most of the 
sites though, in some cases, we have only worked 
with handpicked material. As a result, we have 
recovered and identified a large amount of charred 
botanical evidence that can be related to the pre- 
Hispanic uses of wild plants. This data is presented 
in Fig. 5.3, which summarises the presence of non- 
cultivated seeds, fruits and rhizomes in pre-Hispanic 
archaeological sites of the Canary Islands. 


In order to complete these data, we have examined 
the first historical records concerning the contact 
between the ancient Canarians and the European 
colonists during the fourteenth and fifteenth 
centuries CE. Basically, these texts are historical 
chronicles of the conquest of the Canaries or 
descriptions of the islands, for which some 
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indigenous customs are recorded. We have examined 
eleven authors who wrote their manuscripts 
between the fifteenth and seventeenth centuries CE 
(Abreu 1977; Bontier and Le Verrier 1980; Frutuoso 
1964; Hernández and Delgado 1998; Marín 1986; 
Morales 1993; Viana 1991). The information gleaned 
is summarised in Fig. 5.4, where we list the plants, 
the uses, the island where the plants were consumed 
and the total number of authors who documented 
the gathering of these wild foods. 


In addition, we have included ethnographic 
information linked to the use of wild plants in the 
Canaries during the last century. Certainly we cannot 
usethe ethnographic data as an analogy with the past, 
but these sources are very useful for understanding 
the archaeobotanical and ethnohistorical record. In 
this work we have utilised published data about the 
use of wild food plants in the Canary Islands (Gil 2005; 
Gil and Pefía 2006; Gil et al. 2008; 2009) and current 
research that is being completed by the authors of 
this article. This data was obtained through open- 


Species Ethnohistorical records part used, mode of Islands 
consumption HIc P TIFILIC 
Allium ampeloprasum L. 1: Morales, ed. 1993 bulbs, cooked in soups x 
Arbutus canariensis Veill 3: Morales, ed. 1993; Núñez 1994; fruits, raw x x 
Viana 1991 
Asphodelus sp. 1: Frutuoso 1964 bulbs, cooked x 
Canarina canariensis (L.) 5: Abreu 1977; Morales, ed. 1993; fruits, raw x x x 
Varke Núñez 1994; Viana 1991 
Cistus sp. 2: Abreu 1977; Marin 1986 seeds, roasted and ground x 
into flour 
Juncus /Scirpus sp. : Hernández and Delgado, eds. 1998 | bulbs x 
Malva sp. 2: Abreu 1977; Marín 1986 oots, cooked with milk x 
Morella faya (Aiton) : Viana 1991 fruits, raw x 
Wilbur 
Phoenix canariensis 9: Abreu 1977; Bontier and Le Verrier | sap, cooked as wine or x Re tx x 
Chabaud 980; Frutuoso 1964; Hernandez honey; fruits, raw or boiled 
and Delgado, ed. 1998; Marin 1986; 
Morales, ed. 1993; Viana 1991 
Pinus canariensis Sweet ex | 2: Marin 1986; Morales, ed. 1993 seeds, raw or roasted x 
Spreng. 
Pteridium aquilinum (L.) 4: Abreu 1977; Frutuoso 1964; Marin rhizomes, ground into flour | x | x | x 
Kuhn in Kerst. 1986; Torriani 1978 or cooked with milk 
Rubus sp. 2: Nünez 1994; Viana 1991 fruits, raw x X 
Visnea mocanera L. f. 8: Abreu 1977; Espinosa 1980; fruits, raw or boiled to make | x X |x x 
Frutuoso 1964; Marin 1986; Viana liqueur 
1991; Morales, ed. 1993; Núñez 1994 
Fig. 5.4. List of wild food plants used by the pre-Hispanic population of the Canary Islands according to ethnohistorical sources (H = 


El Hierro; G = La Gomera; P = La Palma; T = Tenerife; F = Fuerteventura; L = Lanzarote; C = Gran Canaria) 
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Fig. 5.5. List of wild food plants used in the Canary Islands during the recent past according to ethnographic sources (H = El Hierro; 
G = La Gomera; P = La Palma; T = Tenerife; F = Fuerteventura; L = Lanzarote; C = Gran Canaria) 


Plant species Part used, mode of consumption Islands 
H |G |P L 

Aeonium spp. immature inflorescences, raw X px 
Agave americana L. nectar 
Amaranthus sp. missing data 
Aizoon canariense L. seeds, roasted and ground into flour 
Aizoon hispanicum L. seeds, roasted and ground into flour x 
Allium ampeloprasum L. bulbs, raw or cooked in soups x |x |x x 
Allium roseum L. / A. subhirsutum L. / bulbs, raw or as condiment; young leaves, raw or x x x 
A. subvillosum Salzm. ex Schult. cooked in soups 
Alternanthera caracasana Humb., Bonpl. missing data 
& Kunth 
Apium graveolens L. leaves, raw, as herbal tea, milk substitute or in soups | x 
Apium nodiflorum (L.) Lag. young shoots, raw x 
Arbutus canariensis Veill. fruits, raw x 
Arisarum simorrhinum Durieu corms, cooked x 
Asparagus pastorianus Webb & Berthel. young shoots, cooked in soups 
Asparagus cf. scoparius Lowe young shoots, raw 
Astragalus boeticus L. unripe seeds, raw X 
Astragalus solandri Lowe. unripe seeds, raw 
Astydamia latifolia (L. f.) Baill. roots, cooked x 
Beta macrocarpa Guss. young leaves, raw or cooked 
Borago officinalis L. young leaves, raw or cooked X 
Calamintha sylvatica Bromf. leaves, as herbal tea 
Canarina canariensis (L.) Vatke ripe fruits, raw x 
Chenopodium murale L. leaves, cooked in soups x 
Cymodocea nodosa Asch stems, stewed x 
Cynara cardunculus var. ferocissima Lowe artichokes and young stems, raw or cooked x X 
Cytinus hypocistis (L.) L. fruits, raw x x 
Davallia canariensis (L.) Sm. shoots, cooked 
Dracunculus canariensis Kunth corms, roasted and ground into flour, boiled and x |x 

mixed with milk or flour 
Drimia maritima (L.) Stearn bulbs, cooked x 
Emex spinosa (L.) Campd. roots, raw; fruits, roasted and ground into flour x x 
Eruca vesicaria (L.) Cav. young leaves, in soups X x X 
Ferula lancerottensis Parl. seeds, raw x 
Foeniculum vulgare Mill. roots, in soups; tender stems, raw; seeds, raw x x 
Fragaria vesca L. fruits, raw x 
Glaucium corniculatum (L.) Curtis ripe seeds, raw x 
Heberdenia excelsa (Aiton) Banks ex DC. fruits, raw 
Helminthotheca echioides (L.) Holub young leaves, in soups; tender stems, raw 
Hypochoeris glabra L. tender basal leaves, raw X 
Juniperus turbinata ssp. canariensis (A. P. galbulus, raw x 
Guyot in Mathou & A. P. Guyot) 
Rivas-Mart., Wildpret & P. Pérez 
Lathyrus annuus L. unripe seeds, raw 
Lathyrus cicera L. unripe seeds, raw x 
Lathyrus clymenum L. unripe fruits, in soups; unripe seeds, raw; ripe seeds, | x 

roasted and ground into flour 
Lathyrus tingitanus L. unripe seeds, raw; ripe seeds, roasted and ground x |x 

into flour or coffee substitute, in soups 
Launaea nudicaulis (L.) Hook. f. tender basal leaves, raw x |x x 
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Plant species Part used, mode of consumption Islands 
HIGIPIT IF ILIC 
Lycium intricatum Boiss. ripe fruits, raw x |x 
Malva parviflora L. eaves, raw; unripe fruits, raw; ripe seeds, roasted X |X X 
and ground into flour 
Mentha x piperita eaves, as herbal tea x 
Mesembryanthemum crystallinum L. seeds, roasted and ground into flour x |x 
Mesembryanthemum nodiflorum L. seeds, roasted and ground into flour x |x 
Morella faya (Aiton) Wilbur ipe fruits, raw; dry fruits, ground into flour x |x |x |x x 
Neochamaelea pulverulenta (Vent) Erdtman | ripe fruits, raw x 
Nicotiana glauca Graham flowers, sucked x 
Olea cerasiformis Rivas Mart. & del Arco fruits, prepared in brine x 
Oxalis pes-caprae L. ender inflorescences, raw; bulbs, roasted and x x |x 
ground into flour 
Papaver sp. missing data x |x 
Patellifolia patellaris (Moq.) A. J. Scott, Ford- | tender leaves, in soups; seeds, roasted and ground x x 
Lloyd & J. T. Williams into flour 
Phalaris coerulescens Desf. basal internodes, stewed x 
Phoenix canariensis Chabaud sap, cooked to make wine or honey; young shoots, x X |x x 
aw or roasted and ground into flour; tender male 
inflorescence, raw; unripe fruits, cooked; ripe fruits, 
aw or dried; seeds, roasted and ground into flour 
Pinus canariensis C. Sm. ex DC. in Buch seeds, raw and ground, or roasted x x 
Pleiomeris canariensis (Willd.) A. DC. ipe fruits, raw x 
Plocama pendula Aiton fruits, raw or dried; seeds, to ground into flour X 
Portulaca oleracea L. aerial part, in soups x |x x 
Pteridium aquilinum (L.) Kuhn hizomes, dried and ground into flour x |x |x |x x 
Quercus ilex L. fruits (acorn), raw x 
Quercus robur L. fruits (acorn), raw x 
Quercus suber L. fruits (acorn), raw x 
Raphanus raphanistrum L. young shoots, raw or cooked x |x |x [x [x [x |x 
Rapistrum rugosum L. ender leaves, in soups X 
Rorippa nasturtium-aquaticum (L.) Hayek young shoots, in soups X IX |x |x x 
Rubus ulmifolius Schott / R. cf. bollei Focke ender shoots, raw; ripe fruits, raw or cooked to x x 
make wine 
Rumex bipinnatus L. fil. unripe fruits, raw x 
Rumex bucephalophorus L. eaves, raw x 
Rumex lunaria L. ender shoots, raw or in soups X |x x 
Rumex pulcher L. eaves, raw x x 
Rumex vesicarius L. ender leaves, raw; unripe fruits, raw x x 
Rutheopsis herbanica (Bolle) A. Hansen & ender leaves, raw or cooked x 
G. Kunkel 
Salvia aegyptiaca L. eaves, as herbal tea x 
Scandix pecten-veneris L. ender leaves, raw; unripe fruits, raw x x 
Scolymus maculatus L. / S. hispanicus L. roots, raw or in soups; tender stems, raw orin soups |x |x x 
Scorpiurus muricatus L. / S. sulcatus L/ ender leaves, raw or cooked x. X 
S. vermiculatus L. 
Scorzonera laciniata L. bottom of unripe inflorescences, raw x 
Silene vulgaris ssp. commutata (Guss.) roots, raw; leaves, in soups x |x X 
Hayek 
Silybum marianum (L.) P. Gaertn. unripe seeds, raw x 
Sinapis alba L. tender leaves, raw or cooked x 
Sinapis arvensis L. tender leaves, in soups X 
Sisymbrium spp. tender leaves, raw x 
Solanum nigrum L./ S. luteum Mill. ripe fruits, raw x |x |x |x 


Continued over the page 
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Plant species Part used, mode of consumption Islands 
HIG|P 

Sonchus acaulis Dum. Cours. peduncle, raw 

Sonchus asper (L.) A. W. Hill ender leaves, raw 

Sonchus bourgeaui Sch. Bip. in Webb & ender leaves, raw 

Berthel. 

Sonchus oleraceus L. ender leaves, raw; tender stems, raw x |x 


Sonchus pinnatifidus Cav. 


young leaves, raw 


Sonchus tenerrimus L. 


eaves, raw or in SOUPS 


Kunkel 


Spartocytisus supranubius (L.f) Christ ex G. 


flowers, raw 


Tamus edulis Lowe 
Tetragonia tetragonoides (Pall.) Kuntze 


ubers, cooked 
eaves, in soups 


Tinguarra cervariefolia (DC.) Parl. 


roots, raw 


Tolpis spp. 


ender basal leaves, raw 


Tragopogon porrifolius L. 
Urtica urens L. 


roots, raw; tender leaves, raw 


ender leaves, in soups 


Vicia benghalensis L. 


unripe seeds, raw 


Vicia disperma DC. 


unripe seeds, raw 


Vicia lutea L. 


Visnea mocanera Lf. 


unripe fruits, in soups; unripe seeds, raw 
ripe fruits, raw or cooked to make wine 


oral interviews with 1093 informants from an age- 
range of 65-90 years old. The overall results are 
listed in Fig. 5.5, comprising only non-cultivated 
edible species (feral cultivated species, condiments 
and aromatics are not included). In any case, this 
ethnobotanical research is currently in progress 
and it is still incomplete. The data presented here 
are preliminary results that cannot be considered 
as conclusive. Nomenclature of botanical names 
follows the flora ‘Lista de especies silvestres de Canarias’ 
(Arechavaleta et al. 2010) and the list of botanical 
names including their authors is in Fig. 5.2, 5.3, 5.4 
and 5.5. The English common names of most plants 
are presented in the text. The endemic plants, 
unique to the Canaries, only have local names in the 
pre-Hispanic, Hispanic and Portuguese languages 
and do not have any equivalent in foreign floras. 
When possible, the local names of these endemic 
plants were translated into English. 


Wild Food Plants of the Canary Islands: 
Past and Present 


It is clear from the results of the archaeobotanical 
studies that local wild plants were used by the 
first colonists. Charred remains from these plants 
have been recovered in all the sites that have been 


sampled. In total, we have identified 66 different 
taxa, although in some cases it has not been possible 
to identify all the seeds to species or even to generic 
level. 


We have separated all the identified species into two 
ecological groups. In the first group, we included 
endemic and native plants of the Canary Islands 
(Arechavaleta et al. 2010). Their presence in the 
sites depends on many factors, but they probably 
correspond to remains of gathering wild plants 
from the local flora. The second group is comprised 
of weeds, which are plants that grow in disturbed 
places and crop fields. In most cases, these seeds can 
be considered as remains ofthe weed flora and they 
normally appear in archaeological sites as residues 
of the crop harvest. However, some of them have 
been identified as wild foods in the ethnographic 
interviews and it is possible that they could have 
been used by the ancient population. 


In the first group, we have identified seventeen 
species. Their number is low in comparison to weeds 
and they are scattered over only a few sites. Some of 
these species, such as Canarian daisy (Argyranthemum 
sp.) or spurge (Euphorbia sp.), are toxic according 
to the available information and they could be 
included in the archaeological record as residues of 
fuel, fodder or other uses. Among the edible plants, 
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the most common are Canarian palm (Fig. 5.6) and 
Visnea mocanera, which are the only species present 
in six different sites. Seeds from white broom are 
also abundant and they have been recovered from 
five different sites. Other important plants are 
Neochamaelea pulverulenta and Mount Atlas pistachio; 
the remaining species are scarcer and they have been 
recovered in only one or two sites. 


The weed species belonging to the second group are 
more abundant and they are spread over most of the 
sites. In total, we have identified 49 different taxa. 
Small-seeded legumes, amaranth (Amaranthus sp.), 
goosefoot (Chenopodium murale) and mallow (Malva 
sp.) are the most common species in the samples. 
According to ethnographical records, 13 of the weed 
species identified in the archaeological samples 
were used as wild foods in the Canary Islands. 
However, these remains were found associated with 
crop seeds and pellet dung, so they most possibly 
represent crop processing by-products or fodder for 
domestic animals (Morales et al. 2004; 2007; Morales 
2010). Caution is required when interpreting 
assemblages of wild plant taxa represented only by 
their seeds and, consequently, we cannot be certain 
they should be regarded as wild food plants. 


The total number of wild food plants recorded in 
the ethnohistorical records is rather low, only 13. 
However, these texts provide very accurate details 
ofthe consumption of certain species in some cases. 
According to the total number of references in 
these texts (Fig. 5.4), Canarian palm was the most 
important of the plants gathered by the ancient 
Canarian population. Native people ate their wild 
dates and a kind of honey or wine made with the sap 
of this tree (Frutuoso 1964) (Fig. 5.7). Fruits of Visnea 
mocanera were the second most referenced wild food 
in the ethnohistorical texts (Fig. 5.8). As indicated 
by these documents, Visnea mocanera was used to 
produce a beverage called 'chacerquem' that could 
be stored and had medicinal properties (Espinosa 
1980, 38). Rhizomes of the fern Pteridium aquilinum 
were also eaten abundantly, after pounding them to 
make flour, or were cooked with milk (Abreu 1977; 
Torriani 1978). Other significant gathered fruits 
were Canarina canariensis, blackberry (Rubus sp.) 
and those of the Canarian strawberry tree (Arbutus 
canariensis). 


In relation to the ethnographic interviews, the 
number of documented edible wild plants is higher 


Fig. 5.6. Canarian palm (Phoenix canariensis), Gran Canaria island. 


Fig. 5.7. 'Don Miguel Chico' cutting the stem of the Canarian 
palm to collect the sap, La Gomera island. 


Fig. 5.8. Visnea mocanera, El Hierro island. 


than in the archaeobotanical and ethnographic 
records. Current data indicates that a minimum of 
104 species were used as wild food in the Canary 
Islands. They include plants that were collected 
because they provided edible seeds (24 species), 
fruits (21 species), leaves (45 species), stems (four 
species), subterranean parts (15 species) and other 
vegetative parts (11 species) (Fig. 5.9). Some of 
these wild plants were used as substitutes for the 
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Fig. 5.9. ‘Senora Teresita'collecting the edible roots of the bladder 
campion (Silene vulgaris), Lanzarote island. 


staple crops in case of bad harvests and famine, 
such as slenderleaf ice plant (Mesembryanthemum 
nodiflorum) and Pteridium aquilinum. However, it 
is necessary to emphasise that the most common 
wild food plants are used as green vegetables or 
cooked in soups. Leaves from wild radish (Raphanus 
raphanistrum) and Launaea nudicaulis are the most 
referenced wild foods and were consumed regularly. 
It is also interesting to note that Canarian palm had 
an important role as a source of wild food since 
the first human settlement, until very recently. 
Nowadays, Canarian palm is no longer an important 
wild food, but remains important in the landscape 
and to the identity of modern Canarians, because 
the Government of the Canary Islands declared it 
the botanical emblem of the archipelago in 1991. 


Comparing Methods 


The overall results have shown significant dif- 
ferences in the number of wild food plants recorded 
through each method. In addition, there are clear 
divergences in the type and accuracy of the data to 
reconstruct the past use of plants. 


Archaeobotanical data represents the most 
direct information about the use of plants by the 
inhabitants of each site. This method has provided 


a significant number of charred seeds and fruits 
from wild plants that were manipulated for different 
purposes, including food. However, archaeological 
charred seeds usually represent a small percentage 
of the total number of wild food plants consumed 
by people, since other plant parts such as fruits, 
leaves, stems or roots, that are consumed raw or 
processed away from the fire, are usually under- 
represented. The fact that the archaeological plant 
remains analysed in this work are charred suggests 
that these species could be processed by heating, to 
improve the taste and to remove the toxicity, as some 
of them are unpalatable when they are eaten fresh 
(such as white broom and Pteridium aquilinum). This 
indicates that species identified in the archaeological 
samples primarily represent wild food plants that 
were cooked with fire, as no other way of cooking 
with heat has been recorded in the Canaries. 


In some cases it is not possible to be sure that the 
archaeological seeds are food leftovers or whether 
they really represent residues from other activities, 
such as fuel gathering, healing activities or sacred 
practices. Indeed, weed remains normally appear 
in the archaeological samples associated with crop 
residues and they have been interpreted as crop 
processing by-products. But we must emphasise that 
some of the weeds reported in the archaeological 
sites, such as slenderleaf ice plant, mallow (Malva 
parviflora) or lesser jack (Emex spinosa), were a 
common wild food until recently (Gil et al. 2009). 


On the other hand, ethnohistorical records are 
very significant because they describe, with some 
detail, the consumption of wild food plants and 
how they were processed by the ancient Canarians. 
Additionally, these texts also documented the 
gathering of fruits, vegetables and roots, which are 
preserved only with difficulty in charred conditions. 
However, the number of wild food plants provided 
by ethnohistorical documents is very limited, if 
we compare this with the archaeobotanical and 
ethnographical results. Then again, this type of 
data was produced by foreigners and strangers who 
had few contacts with the indigenous population, 
so they may represent only the edible plants with 
more visibility. 


Finally, ethnographic data has supplied the most 
abundant and accurate information about the 
consumption of wild food plants in the Canary 
Islands during the present and recent past. Oral 
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information has allowed us to document a large 
range of green vegetables and fruits that are not 
recorded in the archaeobotanical samples or the 
ethnohistorical texts. However, the ethnographic 
information cannot be directly applied to recon- 
struct the use of plants in the past, because some 
of the recorded wild food species were introduced 
through the Spanish occupation and they were 
not available to the pre-Hispanic inhabitants. 
Furthermore, after the conquest of the Canaries 
by the Spaniards, there were significant changes 
in the distribution and mass of the original flora 
of the islands (Santana 2001). On one hand, there 
was massive land clearance for growing staple 
cereals. On the other hand, sugarcane plantations 
and 'ingenios' (the Spanish term for the traditional 
sugar mill and the associated facilities) that needed 
massive quantities of firewood to produce sugar 
were established in most of the islands only a 
few years after the Spanish conquest (Aznar 1983; 
Lobo 1988; Lobo et al. 2007). This high demand 
for firewood rapidly exhausted the forest of the 
archipelago and it changed the original flora which 
had existed during the pre-Hispanic period. In 
addition, during the Hispanic period, people from 
Europe, America and Africa re-colonised the islands, 
bringing with them their botanical knowledge. 
Conversely, most ofthe indigenous knowledge about 
food plants was lost once the native population was 
almost exterminated by the European conquerors. 


Regarding this aspect, it is interesting to note 
that common food plants in the archaeobotanical 
samples, such as white broom and Mount Atlas 
pistachio (Fig. 5.10), have no corresponding ethno- 
historical or ethnographical references to their 
consumption by modern Canarians. This fact may be 
due to the massive deforestation in past centuries of 
the thermophile forest where these kinds of plants 
normally grow. Charcoal analysis in archaeological 
sites has verified that this type of forest was widely 
used during the pre-Hispanic period (Machado et 
al. 1997). At the present time, thermophile forests 
are much reduced in the archipelago, which may 
explain the limited number of ethnographic records 
relating to food consumption connected with them. 
On the other hand, it also suggests that traditional 
botanical knowledge about the edible properties of 
these plants was partially lost after the conquest of 
the Canaries. Finally, we have recovered very few 
archaeobotanical remains from the laurel forest 


Fig. 5.10 Fruits of Mount Atlas pistachio (Pistacia atlantica), Gran 
Canaria island. 


vegetation; in spite of the high number of plants 
than can be found in this woodland. It is necessary 
to note that charcoal from laurel forest trees is 
common in the archaeological samples (Morales et 
al. 2009; Machado et al. 1997), which suggests that 
these plants were available to the first inhabitants, 
butthatthey were not extensively gathered for food. 
These plants are unique to the archipelago and were 
unknown to the first colonists during the initial 
stages. In later stages, after the European conquest 
of the Canaries, the laurel forests were extensively 
exploited and these plants became more familiar to 
people, who gathered some of them as wild food. 


Conclusions 


The sources of information utilised to elaborate 
this article are heterogeneous, but altogether 
show a comprehensive and complete picture of the 
consumption of wild plants in the distant and recent 
past of the Canary Islands. The results indicate that 
the first colonists of the Canary Islands quickly 
adapted to an unfamiliar and pristine environment, 
integrating new and unknown plants into their diet. 
Species such as Canarian palm, Canarian strawberry 
tree, Canarian pine, among other endemic plants, 
were extensively consumed and, in some cases, still 
eaten until recently. Whereas after the arrival of 
the first Europeans the use of some common pre- 
Hispanic food plants, such as Mount Atlas pistachio 
and white broom, was lost, most of the species 
gathered during the pre-Hispanic period were still 
collected during the twentieth century CE. 


5.3. WILD FOOD PLANTS TRADITIONALLY USED IN 


SPAIN: REGIONAL ANALYSIS 


Javier Tardio and Manuel Pardo-de-Santayana 


The geographical location of mainland Spain and 
its mountainous ranges have helped confer highly 
varied environmental conditions and, consequently, 
a very rich flora on the country. The landscape 
of Spain can be broadly divided into two distinct 
areas: the Euro-Siberian floristic region and the 
Mediterranean region. The first, popularly known as 
‘Green Spain’, is a strip of land from the northwest 
(Galicia) to the Pyrenees and has an oceanic 
climate. The vegetation consists predominantly of 
deciduous forest and meadows that remain green 
throughout the summer. The rest of the country 
has a Mediterranean climate, with a characteristic 
drought period and high temperatures during 
summer. Nevertheless, clear differences exist 
between different areas in terms of annual rainfall, 
temperature and the length of the drought period. 
In general, the climate is more arid in the east and 
south of the Peninsula, becoming more continental 
in the centre. The vegetation is mainly evergreen 
forest, although mountain ranges contain green 
areas, especially at a certain altitude. 


In addition to this high plant biodiversity, a complex 
history has brought about a great cultural diversity 
in Spain, with at least three different languages 
besides Spanish. A rich biocultural heritage lives 
on as a result of the thorough knowledge of the 
natural environment (Tardio et al. 2006). 


In Spain, as in many countries, wild edibles have 
been used to complement and balance staple 
agricultural foods, especially during times of 
scarcity. The aim of this work is to analyse regional 
differences in the pattern of human consumption of 
wild plants traditionally used in Spain. Through the 


application of quantitative and qualitative methods, 
the paper explores the influence of different factors 
involved, whether environmental and/or cultural, 
in selecting wild food species in the various regions. 


Ethnobotanical Database of Wild Food 
Plants and Use Categories 


The first step, undertaken over the last ten years, has 
been collecting wild food plant data from Spanish 
ethnobotanical and ethnographical literature of the 
last four decades. Thus, the temporal framework of 
this research goes back to the last 50-100 years. The 
exhaustive search of information allowed building 
a database with more than 4600 records. Part of it 
has already been published (Tardio et al. 2006). Most 
of the data originate from 67 published works and 
it also includes some unpublished data. The most 
recent compilation includes 21 new references 
from which the majority (17) are bibliographical 
sources, such as books (e.g. ADISAC 2006; Catani et 
al. 2001; Cofradía Extremeña de Gastronomía 1985; 
Criado et al. 2008; Moll 2005; Piera 2006), journals 
(e.g. Hadjichambis et al. 2008; Pretel et al. 2008) and 
dissertations (e.g. Fajardo 2008; García-Jiménez 
2007; Parada 2008). We have also included a few 
internet references and personal communications 
(especially those of Daniel Pérez from the Basque 
Country and Navarre). For taxonomy and plant 
nomenclature, we follow the Flora iberica (Castroviejo 
et al. 1986-2012) for the families included therein, 
and the Flora Europaea (Tutin et al. 1964-1980) for 
the remaining families. 
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Fig. 5.11. Political map of Spain with the name of all the provinces and Autonomous Regions. Map: J. Tardio and M. Pardo-de-Santayana. 


The database contains data from 43 of the 50 
Spanish provinces, there are no data from the 
Canary Islands, and some provinces were scarcely 
surveyed (e.g. ten provinces have less than 20 species 
registered in the database). Therefore, we selected 
28 well-surveyed provinces especially suitable 
to be explored for regional differences. Fig. 5.11 
shows the map of Spain with the codes used for 
the different provinces. Seven food use-categories 
were identified: vegetables (or green vegetables), 
beverages (e.g. liqueurs and infusions), fruits, sweets 
(flowers and underground organs), seasoning, 
preservatives and other uses. 


Because in most of the publications and works 
quantitative data were missing, it is important to 
acknowledge some limitations of the database. They 
relate to the absence of the frequency of citation or 
use-reports for the different species, which would 
have assisted in measuring the cultural importance 
of each use-category in each province (Tardio and 


Pardo-de-Santayana 2008). In the absence of this 
type of data, the only way of estimating the relative 
significance of each use-category was by calculating 
the number of species assigned to each of the 
categories selected. Since there were important 
differences in the overall number of species in each 
province, the percentages of species in each category 
were used. Principal Component Analysis (PCA) was 
carried out for exploring the relationship among the 
variables and the similarities among the different 
provinces surveyed. The cases of the data matrix 
were the different provinces (rows) and the variables 
(columns) were the seven food-use categories. 


Searching for Patterns of Wild Food 
Plant Use 


The dataset consisted of 464 species belonging to 70 
families, and covering about 6% of the Iberian flora. 
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Among the seven food-use categories considered, 
vegetables formed the largest group (51%), followed 
by plants used to prepare beverages (32%). Wild 
fruits and sweets represented ca.17% each, whereas 
plants used for seasoning only 14% (Fig. 5.12 and 
5.13). Species used as preservatives were 6% of the 
total whereas the category ‘other uses’ covered 4% 
of the species. It must be borne in mind that some 
species were included in more than one category. 


Figure 5.14 shows the percentage of species within 
each food use-category in each province. Northern 
provinces (e.g. Vi, O, Le, or SS) show in general a 
greater importance of the “wild fruits” category, 
whereas in other regions, like the central ones (e.g. 
M, Ba, To), the south (Co, J) and the east (A, V), 
the ‘vegetables’ category is of greater importance. 
Equally, in the northern regions, the percentage of 
seasoning plants or preservatives is small or almost 
non-existent, while in the Mediterranean regions 
(central, southern and eastern Spain) these acquire 
an important role. 


For a better understanding of the relationship 
among the different food use-categories and 


Fig. 5.12. Some wild vegetables traditionally 
consumed in Spain. A) bundle of asparagus 
of black bryony (Tamus communis); B) peeling 
the basal leaves of golden thistle (Scolymus 
hispanicus); C) basal leaves of chicory 
(Cichorium intybus). 


the likely similarities in the patterns of wild 
food consumption in the provinces surveyed, an 
exploratory multivariate analysis was applied. 
The correlation matrix analysis (Fig. 5.15) shows 
various statistically significant (p<0.05) correlations 
among different variables. One of the strongest 
correlations is that between ‘vegetables’ and ‘fruits’ 
(-0.66), as could be suspected from the analysis 
of Fig. 5.14. This negative correlation means that 
those provinces with a larger percentage of the 
category ‘fruits’ also have the lowest proportion of 
the category ‘vegetables’. The ‘fruits’ category is 
also negatively correlated with ‘seasoning’ (-0.47) 
and ‘preservatives’ (-0.69), while ‘vegetables’ is 
positively correlated with ‘preservatives’ (0.50) and 
‘other uses’ (0.61), and negatively correlated with 
‘beverages’ (-0.57). Fig. 5.16 shows the projection 
of the cases (provinces) in the plane defined by the 
two first principal components of PCA with 92% 
of the total variance. The first component (Factor 
1) is highly and negatively correlated (-0.86) with 
the variable ‘fruits’. Therefore, the provinces with 
a larger proportion of wild fruits are located at the 
left of the graph. This factor is positively correlated 
(0.95) as well with ‘vegetables’ and shows lower 
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(Prunus spinosa). 


Fig. 5.13. Some wild fruits traditionally used 
in Spain. A) blackberries (Rubus ulmifolius); 
B) elderberries (Sambucus nigra); C) sloe fruits 
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Vegetables Beverages Fruits Seasonings Preservatives Sweets Others 

Vegetables 1 -0.57 * -0.66 * 0.05 0.50 * -0.02 0.61 * 
Beverages 1 -0.1 0.35 0.2 -0,39 * -0.09 
Fruits 1 -0.47 * -0.69 * 0.21 -0.67 * 
Seasonings 1 0.28 -0.36 0.21 
Preservatives 1 -0.34 0.62 * 
Sweets 1 -0.26 
Others 1 


Fig. 5.15. Correlations among different food-use categories in Spain (with “* those statistically significant, p<0.05). 
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Fig. 5.16. Projection of the Spanish provinces on the plane Factor 1 x Factor 2 that captures 92% of variance. For the province codes, 
see Fig. 5.11. PCA computed with the covariance matrix (to obtain a clear pattern of loadings, the factors have been rotated by the 


varimax normalised method). 


correlation with ‘preservatives’ (0.62) and ‘other 
uses’ (0.57). Hence, the provinces with a larger 
influence of those variables are represented at the 
right side of the graph. The second component 
(Factor 2) is highly and positively correlated (0.93) 
with the percentage of plants used for making 
beverages (and also with seasoning with lower 
correlation, 0.56). 


Summarising, the analysis has evidenced the 
presence of four different clusters of provinces. A 
cluster was formed at the left, which includes eight 
provinces from the north (Vi, O, Le, SS, Lu, Na, Za, 
S) dominated by a wet climate. In these provinces, 
there is a high percentage of wild fruits consumption 
and a low percentage of vegetables. A second cluster 
is that found at the top of the graph formed by four 
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provinces located in the northeastern part of Spain 
(L, Ge, B and Cs). In these, a higher percentage of 
plants used for beverages and a small percentage of 
wild fruits is the dominant pattern. The third and 
biggest cluster, located at the right of the graph, 
consists of thirteen provinces from the south (Co, 
J and Al), the east (A, V, Ab, Mu, PM) and central 
Spain (M, Cu, To, Ba, CR,) with high proportions 
of wild vegetables and little of wild fruits. Finally, 
there is a cluster of three provinces (Sg, Sa and Hu) 
occupying an intermediate position. 


Though not very clear, further regional differences 
are found in the overall number of edible wild 
species encountered. In general, there is a higher 
diversity in wild plant consumption in the calcareous 
Mediterranean regions that might be partially 
explained in terms of species richness in that region. 
For instance, the southern and eastern regions of 
Spain, with a warmer climate and predominant 
calcareous soils have, in general, a rich spectrum 
of plant species, including a flora with a very high 
number of aromatic species likely to be used as 
condiments or herbal beverages. However, this 
reason does not clearly explain the differences in 
the use of vegetables. Obviously, a less varied flora 
offers fewer choices, but apart from environmental 
constraints, there may be other important factors 
more in the sphere of cultural traditions, such 
as culinary habits (in turn, likely influenced 
by environmental conditions) that need to be 
considered. There are many examples of species, 
like black bryony (Tamus communis L.) or fiddle dock 
(Rumex pulcher L.), which are commonly consumed in 
the Mediterranean regions and, despite growing in 
humid areas, are not traditionally consumed there. 
The Mediterranean climate, drier in the summer 
but also milder in winter, has favoured agricultural 
development, mainly based on cereal and legume 
cultivation. There is also an increasing development 
of horticulture as well. Many vegetables and fruits 
are under cultivation, representing an important 
contribution to Mediterranean diet. In addition, 
people have also gathered wild edibles in special 
periods of the year. For instance, wild vegetables 
were a valuable resource by the end of the winter 
and spring seasons when fresh agricultural products 
were scarce (Tardio 2010). Moreover, the high 
temperatures reached in the area made the use 
of condiments and preservatives mandatory for 
avoiding the decay of agricultural and animal food 
products. On the contrary, in the north of Iberia, 


the economy was traditionally based on livestock 
farming and, consequently, the main elements 
of people’s diet were meat and dairy products; 
vegetables and condiments, as stated earlier, being 
less common. 


These observations match well with the results 
shown in the principal component analysis. What 
is more, despite the exploratory character of 
this study, comparison with data from other 
European countries points to the same model. A 
comprehensive study on wild edibles consumption 
carried out in Poland (Luczaj and Szymariski 
2007; Luczaj 2008) seems to confirm the same 
general trend, with a low number of wild edibles 
consumed, both in overall figures and in the 
proportions of vegetables and condiments used, 
when compared to southern regions like the south 
of Italy (Ghirardini et al. 2007; Pieroni et al. 2005) 
or Bosnia-Herzegovina (Redzic 2006). This Polish 
author (Luczaj 2008) even uses the term ‘herbofilia’ 
when referring to these Mediterranean cultures, as 
well as to China and Japan, in which the green parts 
of plants of numerous species are often used and 
highly prized. As stated earlier, it could be assumed 
that environmental conditions played a role in 
determining ways of life and particular practices 
such as wild plant gathering. However, as we have 
found in another work (Pardo-de-Santayana et 
al. 2007), many other elements, such as tradition, 
religion, magical practices, social aspects, cultural 
or taste preferences may also have influenced 
people’s decisions in using wild plant foods. 


Past and Future of Wild Plant 
Consumption 


Wild food plants have played an important role 
in complementing staple agricultural foods in the 
past. They balanced the diet by adding variety, new 
flavours and nutritional value and were, according 
to many informants, an excellent complement to 
other foodstuffs in times of scarcity like in the 
Spanish post-Civil War period. In addition, they 
were also a buffering element against shortages 
and crop failures. 


The consumption of the vast majority of the wild 
food plants registered in our database remained 
steady until about 50 years ago. As previously 
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mentioned, most of them were gathered when no 
other food was available. For instance, crop hand- 
weeding in spring offered an excellent opportunity 
for collecting wild vegetables. Many of them, such 
as golden thistle (Scolymus hispanicus L.), skeleton 
weed (Chondrilla juncea L.) or chicory (Cichorium 
intybus L.), were used for both animal fodder and 
human consumption. 


In rural environments, farmers and shepherds 
were the main consumers of the wild resources. 
They were often considered the food of the poor 
(Gonzälez Turmo 1997), especially for some species, 
such as certain vegetables with a bitter taste like 
lesser burdock (Arctium minus Bernh.) and chicory. 
However, this was not always the case; wealthy 
people have also consumed some species with 
better palatability. For instance, golden thistle and 
bladder campion (Silene vulgaris [Moench] Garcke) 
were collected by poor people and sold to the richer 
citizens of the villages in the provinces of Albacete 
(Sánchez López et al. 1994) and Jaén (Fernández 
Ocaña 2000), respectively. Both species, together 
with others such as wild asparagus (Asparagus 
acutifolius L.) and water-blinks (Montia fontana L.), 
have been sold in local markets or door-to-door and 
some were even marketed in big cities (González 
Turmo 1997; Mesa 1996; Tardío et al. 2002; Velasco 
et al. 2010). 


Although gender issues in the management of 
wild plant food resources remain understudied in 
Spain, ethnobotanical references often recall the 
significant role of women in gathering, processing 
and cooking wild plants (e.g. Oltra 1998; Tardío et 
al. 2002; Verde et al. 1998). Women tended to go 
together for plant collecting; gathering sometimes 
being part of other activities. For instance, they 
gathered wild vegetables at the waysides when 
going for washing or other tasks. In the case of 
wild fruits, bulbs or flowers, they were mainly 
consumed as snacks by children or shepherds (e.g. 
Mesa 1996; Pardo-de-Santayana et al. 2007). These 
data are consistent with the information available 
from other regions (e.g. Daniggelis 2003; Ertug 
2003b; Pieroni 2003). 


Nowadays, the expansion of agriculture and the 
development of supply chains have led to the 
presence of many kinds of cultivated vegetables and 
fruits in the markets throughout the year. In the 
new socio-economic contexts, where cash products 


occupy a dominant position, the use of wild edibles 
has enormously decreased and far fewer species 
are consumed. They are often considered to be old 
fashioned, unprofitable and too time-consuming. 
However, over the past few years, some revival in 
the use of wild plants can be observed. There is 
a number of interacting drivers for this renewed 
interest, First, there is an increasing awareness of 
environmental issues and willingness to reconnect 
with rural areas and lifestyles in one part of the 
urban population; i.e. city dwellers like walking in 
the countryside searching for greens or mushrooms. 
Second, there is growing interest in rural tourism 
and the re-discovery of local products, including 
those made with wild plants. Species that were once 
regarded as poor people's food are now considered 
delicacies or gourmet food, local specialties, and 
sometimes they are even a symbol of regional 
identity (Pardo-de-Santayana et al. 2007). 


There are many examples of plant food re-discovery 
which, to some extent, reflect some of the regional 
differences detected in the PCA. In the central and 
western part of Spain, the shoots of wild asparagus, 
the basal parts of wild leek (Allium ampeloprasum L.) 
and the midribs of the golden thistle are prepared 
and preserved in bottles. It is even possible to 
purchase them through the internet. But also the 
less common young shoots or asparagus of black 
bryony (Tamus communis L.), known as ‘rabiacanes’, 
can be tasted in luxury restaurants in the north 
of the province of Caceres. We are not aware of 
the marketing of wild greens in the north, where 
commercialisation of wild plants is more related to 
homemade jams of wild berries, such as elderberries 
(Sambucus nigra L.), blackberries (Rubus ulmifolius 
Schott.) and bilberries (Vaccinium myrtillus L.), 
and to liqueurs. These are made from different 
species, the ‘patxaran’ being the most popular of 
them. ‘Patxaran’ is an alcoholic drink, typical of 
Navarre, made from sloe fruits (Prunus spinosa L). 
Its popularity has led to industrial production, so 
nowadays it can be found in supermarkets all over 
the country. 


Furthermore, there is also a group of species widely 
used for preparing herbal teas and liqueurs. Two 
different species, both known as rock tea (Jasonia 
glutinosa D.C., in the east, and Sideritis hyssopifolia 
L., in the north), are highly valued and herbal teas 
made with them are even served in restaurants. 
Both species are considered a feature of local 
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gastronomic identity in many of the areas where 
they grow. In eastern Spain, several herbal spirits 
are marketed and considered typical and regional 
specialties. This is the case of the Catalan ‘ratafia’ 
or the ‘herbero’ from Alicante. The ‘ratafia’ is the 
subject ofa local feast celebrated in several villages 
of Gerona and Barcelona provinces. 


A final aspect to be considered is the gastronomic 
interest of urban chefs in discovering ‘new’ flavours 
from traditional dishes. Some of the species 
traditionally consumed and considered food of 
the poorest have become specialty products and 
gourmet ingredients. Moreover, the re-discovery 
of the health benefits related to the consumption 
of wild fruits and vegetables, the popularity of 
herbal medicine and also the increasing literature 
on the nutritional potential of non-cultivated 
vegetables of the Mediterranean area (Heinrich 
et al. 2006), may also contribute to expanding the 
interest in wild plants. It is important to note that 
an excessive increase in their demand could lead 
to unpredictable consequences to their sustainable 
use. 


Recommendations for Future Research 


This chapter has analysed and discussed the regional 
differences in the traditional consumption of wild 
plants in Spain. With the available ethnobotanical 
data, an exploratory analysis has been carried out 
and some general trends have been pointed out. 
However, due to the limitations of the method 
employed, further research is needed for a clear 
confirmation of this tendency. On one hand, more 
ethnobotanical research on lesser known areas is 
necessary, especially to verify the lower number of 
species that seem to be used in northern regions. 
On the other hand, the possibility of using another 
system for evaluating the importance of each food 
use-category could also help. The use of a cultural 
importance index for these categories, based on 
the number of use-reports instead of the number 
of species, would be more interesting for a more 
in-depth study of the influence of cultural and 
ecological factors in wild food plant consumption. 


5.4. USE OF WILD FOOD PLANT RESOURCES IN THE 


DOGON COUNTRY, MALI 


Camille Selleger 


The transition from gathering to agriculture is a 
central question in anthropology and archaeology. 
In sub-Saharan Africa, this transition is blurred 
and difficult to understand. Recent studies have 
shown the diversity of subsistence ways during 
the Holocene. Cereal domestication appeared 
late, contrasting with the early use of ceramics in 
Africa. Furthermore, remains (especially ofgrinding 
material) attest to the intensive exploitation of wild 
edible plants, particularly of cereals, on different 
sites of the region. Some authors have mentioned 
the abundance of natural vegetation in the African 
savannah to explain the long-term reliance on wild 
plant food and the late appearance of domestic 
agriculture (Clark 1976; Neumann 2003; 2005). The 
phase of intensive wild plant food exploitation 
should have been followed by a period of cultivation 
of wild species, in particular those of cereals. This 
phase of ‘pre-domestic agriculture’ (Willcox 1991) 
is impossible to identify with certainty from the 
archaeological remains. Indeed, wild and domestic 
cereals should have coexisted within the primitive 
fields (Balter 2007). 


The aim of our study was to determine which wild 
plant species are still used for food in the African 
savannah among local farming populations, given 
that the study of these plants provides clues to 
understanding the relation between man and 
his environment, as well as the key role that 
these plants have played in the development and 
implementation of practices among present and 
past farming populations. 


Prehistoric Background 


In the savannas of sub-Saharan Africa, there is 
evidence that ceramics have been used since 
the tenth millennium BCE in Ounjougou, Dogon 
country, Mali (Huysecom 2006; Huysecom et al. 2006) 
and since the ninth-tenth millennium BCE in the 
Sudan (Close 1995; Haaland and Magid 1992; Jesse 
2003; Khabir 1987) and in Niger (Roset 1996; 2000). 
The earliest grinding material, dated to ca. 17,000- 
15,000 BCE (in the late Pleistocene), was found in 
Wadi Kubbaniya, Egypt, and is associated with the 
exploitation of edible rhizomes (Rowley-Conwy et al. 
1997; 1999; Wasylikowa 2001). The earliest evidence 
of grinding material associated with the use of 
wild cereals appears during the eighth millennium 
BCE in Nabta Playa, Egypt (Krölik and Schild 2001; 
Wasylikowa 2001). Grinding material from the early 
Holocene was also found in Niger (Roset 1996; 
2000), in southern Algeria (Camps 1969) and in Mali 
(Huysecom 2006; Huysecom et al. 2006). 


According to our recent and scattered information, 
a gap separates these finds and the appearance of 
the first domestic cereals on African soil. African 
domesticated millet (Pennisetum glaucum R.Br., 
also known as pearl millet) appears in the Dhars 
Tichitt, Mauritania, during the third-second 
millennium BCE (Amblard 1996). African rice (Oryza 
glaberrima Steud.) was domesticated from its wild 
form Oryza barthii A.Chev. and it appears in the 
eighth century BCE in Dia, Mali (Murray 2004). 
Domesticated sorghum (Sorghum bicolor (L.) Moench) 
appears during the first millennium BCE in Kawa, 
Sudan (Fuller 2004), and later, in the beginning 
of the first millennium CE, in Qasr Ibrim, Egypt, 
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and Jebel Tomat, Sudan (Barich 1993; Wasilykowa 
2001); so almost 6000 years after the first evidence 
of the exploitation of the wild grass Pennisetum 
arundinaceum Pers. (Barakat and Fahmy 1999; 
Wasylikowa and Dahlberg 1999; Wasylikowa 2001; 
Wendorf et al. 1992). 


This gap between the appearance of ceramics, 
grinding stones and domesticated cereals can 
be explained by the intensive exploitation of 
wild grasses during this period. The discovery of 
pottery sherds bearing wild grass impressions in 
several sites (Haaland 1995; Klee et al. 2000; 2004; 
Wasylikowa 2001; Zach and Klee 2003), as well as 
evidence of wild grasses statigraphically related 
with ceramic and grinding material, seems to 
confirm this hypothesis. The heavy reliance on wild 
plant resources may explain the unusual pattern of 
plant domestication in Africa. 


MAURITAN 


Ed 


The Field Study in Dogon Country 


The research was conducted in the Dogon country, 
which is located in the western part of Mali, south 
of the Niger bend, between the Malian town of 
Mopti and Burkina Faso (Fig. 5.17). This territory 
is bisected by the Bandiagara cliff, a sandstone 
escarpment stretching about 200 km, which forms 
a natural border between the plateau of Bandiagara 
and the Seno plain. It is set in the Sahelo-Sudanian 
area, characterised by an annual mean precipitation 
of 500 mm. Dogon farmers form a majority of the 
population and live in villages. A minority of the 
population is formed by semi-nomadic Fulani cattle 
herders. Some Fulani cattle herders have been 
recently converted to agriculture and thus have 
become sedentary. Most of the farming work is 
done during the wet season, from June to October, 
The harvest takes place in October-November. The 
most common cultivated cereal is pearl millet, 


Fig.5.17. Map of Mali showing the Bandiagara cliff, the plateau of Bandiagara and the Seno plain. Map: R. Lugon, J.-C. Loubier and 


A. Chevalier. 
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followed by fonio (Digitaria exilis Stapf), rice and 
sorghum. Between August and October, just before 
the harvest, an annual lean time called ‘soudure’ 
(which means ‘gap’ in French) is characterised by 
the progressive lack of cultivated cereals. However, 
the harvest of Bambara groundnut (Voandzeia 
subterranea Thou.) and black-eyed pea (Vigna 
unguiculata subsp. unguiculata (L.) Walp.) occurs in 
this period, providing the population with food 
resources during the lean time. 


The field study was carried out in 2006 in four 
villages of the Dogon country. These four villages 
represent different environmental areas: Kobo and 
Yawa are located alongthe Bandiagara cliff, Gologou 
is set on the plateau, while Dimmbal lies in the Seno 
plain. A total of 45 interviews were carried out. The 
villagers interviewed were the elderly, because they 
have kept the best knowledge about wild plants. 
Both men and women were consulted with during 
individual and, occasionally, group interviews. 


The objective of this research was to determine 
which plant species are used for food. The use 
(frequency, context), processing techniques (such 
as roasting, grinding or cooking) and constraints 
related to these plants were analysed, in order to 
evaluate their impact on the subsistence within 
present-day Dogon agricultural society. Botanical 
samples of the edible plant species were taken 
and they are conserved in the Herbaria of the 
Conservatoire et Jardin botaniques de la Ville 
de Genéve (CJB) in Switzerland, as well as in the 
Herbarium of the Senkenberg Museum, Frankfurt 
(FR). Nomenclature of botanical names follows 
‘Arbres, arbustes et lianes des zones seches d’Afrique 
de l'Ouest' (Arbonnier 2002), ‘Flore du Sénégal’ 
(Berhault 1967), ‘Flore illustrée du Sénégal’ (Berhault 
1971-1980), ‘Flora of East Africa’ (Bruce 1953), ‘Flore 
du Gabon’ (Cavaco 1963), ‘Flora of West Tropical Africa’ 
(Hutchinson et al. 1954-1972), ‘Les Poaceae de Côte 
d'Ivoire” (Poilecot 1995) and ‘Les Poaceae du Niger’ 
(Poilecot 1999). The list of wild food plant species 
including the authors of the botanical names is 
presented in Fig. 5.18. 


The Dogons’ Wild Food Plants 


After analysing the botanical samples, we 
determined 40 species of wild edible plants used 
in the Dogon country. They were classified in three 


groups according to their nature and exploitation: 
the grass grains (wild cereals), the leaves (used as 
green vegetables) and the roots, rhizomes and fruits 
(usually used as snack food). 


The largest group is made up of the wild cereals 
and includes such grasses as Brachiaria lata, brown- 
top millet (Brachiaria ramosa), India sandbur 
(Cenchrus biflorus), Chloris pilosa, coast button grass 
(Dactyloctenium aegyptium), crabgrass (Digitaria 
ciliaris), Digitaria fuscescens, Digitaria horizontalis, 
wire crabgrass (Digitaria longiflora), jungle ricegrass 
(Echinochloa colona), crowfoot grass (Eleusine 
indica), Eragrostis tremula, gray love grass (Eragrostis 
cilianensis), Microchloa indica, Oryza sp., elbow 
buffalo grass (Panicum subalbidum), kayasuwa grass 
(Pennisetum pedicellatum), African bristle grass 
(Setaria cf. sphacelata) and cattail grass (Setaria 
pumila). Their grains are not exploited every year 
but only as a famine food. Dogon people are quite 
uncomfortable speaking about these grasses, 
because their use is intimately related to hard 
times. The older generation of Dogon people has a 
vast knowledge about these plants and knows how 
to collect, thresh and prepare or process them. The 
cereals are usually eaten right after their gathering 
for this reason and are not stored. Furthermore, 
some other grasses, such as Oryza sp., burgu grass 
(Echinochloa stagnina (Retz.) P.Beauv.) and antelope 
grass (Echinochloa pyramidalis (Lam.) Hitchc. and 
Chase), were exploited regularly and outside of any 
famine context, but these hydrophilic species have 
now almost disappeared from the surveyed area due 
to ongoing aridification. 


The wild plants exploited for their leaves are, on 
the contrary, regularly used as a complementary 
food in the traditional diet, based on carbohydrates. 
This group includes spiny amaranth (Amaranthus 
spinosus), red spiderling (Boerhavia diffusa), antbush 
(Cassia occidentalis), foetid cassia (Cassia tora), false 
sesame (Ceratotheca sesamoides), African spider-flower 
(Cleome gynandra), Commelina forskaolii, Corchorus 
tridens, Cape hibiscus (Hibiscus diversifolius), purslane 
(Portulaca oleracea), Leptadenia hastata, Sesamum 
alatum, horse-purslane (Trianthema portulacastrum) 
and caltrop (Tribulus terrestris). Generally, the leaves 
are cooked in a sauce or as a green vegetable. The 
most popular of them are sun-dried and stored in 
granaries in order to be eaten during the dry season. 
The Dogon people particularly appreciate African 
spider-flower, foetid cassia and Corchorus tridens. This 
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May 
Jung 


July 
August 


"soudure" period 


Wild cereals 


Brachiaria lata (Schumach.) C.E.Hubb. 
Brachiaria ramosa (L.) Stapf. 


Cenchrus biflorus Roxb. 


Chloris pilosa Schumach. 
Dactyloctenium aegyptium (L.) Willd. 


Digitaria ciliaris (Retz.) Koeler 


Digitaria fuscescens (J.Presl. & C.Presl.) Henrard 
Digitaria horizontalis Willd. 


Digitaria longiflora (Retz.) Pers. 


Echinochloa colona (L.) Link 
Eleusine indica (L.) Gaertn. 


Eragrostis tremula Hochst. 


Eragrostis cilianensis (All.) Vignolo ex Janch. 


Microchloa indica (L.f.) P.Beauv. 
Oryza sp. 


Panicum subalbidum Kunth 


Pennisetum pedicellatum Trin. 
Setaria cf. sphacelata (Schumach.) Stapf. & C.E.Hubb 


Setaria pumila (Poir.) Roem. & Schult. 


Wild edible leafy vegetables 
Amaranthus spinosus L. 


Boerhavia diffusa L. 
Cassia occidentalis L. 
Cassia tora L. 


Ceratotheca sesamoides Endl. 


Cleome gynandra L. 


Commelina forskaolii Vahl. 
Corchorus tridens L. 


Hibiscus diversifolius Jacqu. 


Portulaca oleracea L. 
Leptadenia hastata Decne. 
Sesamum alatum Thonn. 


Trianthema portulacastrum L. 
Tribulus terrestris L. 


Wild edible fruit plants 


Cissus rufescens Guill. & Perr. 

Citrullus lanatus (Thunb.) Matsum. & Nakai 
Leptadenia hastata Decne. 

Wild edible root/rhizome plants 


Cochlospermum tinctorium Perr. 
Cyperus cf. esculentus L. 
Nymphaea lotus L. 

Wild edible seeds 

Cassia occidentalis L. 


Hibiscus diversifolius Jacqu. 


Others 
Tephrosia mossiensis A.Chev. 
Zornia glochidiata Rchb. ex DC. 


Fig. 5.18. Seasonal distribution of gathered food plants in Dogon country, Mali, based on our field study (a dark colour shows the 
main gathering period, while a light colour shows a secondary gathering period). 


last plant is used as a main ingredient in the famous 
fakoy [fakoi] sauce (Fig. 5.19), which is also popular 
among Tamasheq people from the northern Niger 
delta (Jacks et al. 1995). To prepare this sauce, dried 
leaves of Corchorus tridens are crushed and cooked 
with water and spices until the sauce has a dark, 
thick appearance. Some edible leaves are associated 
with famine times. This may be linked to the fact that 
they are less palatable, such as Leptadenia hastata, 
which has a very acid taste, or that they spread on 
the ground in very ruderal areas, like caltrop. 


Some other plants are considered as snacks and 
are usually consumed on the spot where they are 
collected, liketheunderground parts ofCochlospermum 
tinctorium, earth-almond (Cyperus cf. esculentus) 
and white lotus (Nymphaea lotus), and the fruits of 
Cissus rufescens, citron-melon (Citrullus lanatus) and 
Leptadenia hastata. These edible underground organs 
and fruits are quite rare in the savannah, except for 
Leptadenia hastata, which is very common. These 
plants are gathered in an opportunistic way, which 
means that their collection follows no real strategy. 
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Fig. 5.19. Leaves of Corchorus tridens L. are sun-dried at home 
before being cooked in sauce or sold on markets in Dogon 
country, Mali. 


They are preferentially collected by people who 
travel in the savannah, such as hunters or shepherds, 
and also by children. Actually, the Tengu vernacular 
name for Cissus rufescens means ‘the grape of the 
little shepherd’, which shows the link between a 
plant used for snacks and a mobile activity carried 
on in the savannah. 


Other plants and other uses of wild edible plants 
were also highlighted during our study. Zornia 
glochidiata is a leguminous plant whose seeds are 
used as a bean substitute during famine times. 
Some villagers use a decoction of Tephrosia mossiensis 
branches as a sweetener in cereal porridge or 
drinks. The seeds of antbush can be roasted and 
boiled to prepare a coffee substitute called ersatz 
[erzatz]. Finally, the seeds of Cape hibiscus are 
used to prepare a very popular condiment called 
datou [datu], usually made of fermented seeds of 
domesticated hibiscus (Hibiscus sabdariffa L.). 


The trading of wild edible plants depends on the type 
of food. Wild cereals are not traded at all, given that 
they are immediately consumed after being gathered. 
Roots, rhizomes and fruits are rarely traded due to 
their scarcity. The most popular leaves, important 
in the Dogon diet, are, on the contrary, widely sold 
in villages and markets. The trade of leaves, as well 
as their gathering, is predominantly undertaken by 
women. The gathering and trade of leaves allows 
the women to contribute to the acquisition of food 
resources and to promote their knowledge of plants. 
Furthermore, women can obtaina small independent 
income inthis way (Fig. 5.20). The impact of collecting 


leaves on the social cohesion and the status of 
women has already been underlined by Ertug (2003) 
in her study about wild greens collected in Anatolia. 
Moreover, the predominance of women as plant 
gatherers has been illustrated by Howard (2003a-c) 
as well as Price and Ogle (2008). 


Leaves, roots, rhizomes and fruits are mainly 
collected during the wet season between June and 
October. Gathering of cereals occurs between August 
and October, during the annual lean time called 
‘soudure’. The importance of wild plant food during 
this crucial time is clear; as the reserves of cultivated 
food decrease, people exploit wild resources more 
intensively (Fig. 5.18). This phenomenon was 
emphasised by the study of Toury et al. (1961) in 
Senegal. It shows that, as the wet season progresses, 
the average ration of cultivated millet decreases 
and the part of wild greens increases. Other authors 
have emphasised the importance of wild plant food 
in Sahelian agricultural societies which must cope 
every year with a serious shortage of cultivated food 
resources (de Garine 2005; Tchago and Moupeng 
2002). 


The consumption of wild plant food provides an 
important nutritional contribution to the diet of 
the Dogon population. Generally, leaves are very 
nutritive and complete the local diet in terms 
of essential nutrients like protein, minerals and 


Fig. 5.20. A woman selling fresh leaves of African spider-flower 
(Cleome gynandra L). in front of her house (second person from 
the left), Dogon country, Mali. 
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vitamins. For example, African spider-flower is 
almost as rich in iron as green amaranth (Amaranthus 
hybridus), a type of cultivated spinach. A moderate 
ration of Corchorus tridens, a plant that is very rich in 
iron, can also satisfy about half of the protein needed 
per day by a normal adult (Freiberger et al. 1998). 
Leaves of Cape hibiscus are regularly eaten cooked 
with peanut balls, while its seeds are used to prepare 
the condiment datou. This popular condiment is 
very rich in protein (30%) and may be considered 
as a candidate-vehicle for zinc fortification (Bengaly 
et al. 2007). Leptadenia hastata is despised by some 
people and appreciated by others, but its leaves 
are an excellent source of ß-carotene (176 ug/g), 
vitamin A and vitamin C (Jacks et al. 1995). Thanks 
to its high level of vitamin A, this green is beneficial 
for pregnant and breast-feeding women, which 
was corroborated during our investigation by the 
testimony of several villagers who emphasised the 
benefits of Leptadenia hastata for young mothers. 
Leaves of Sesamum alatum, caltrop, spiny amaranth 
and foetid cassia have a good value in terms 
of protein and calcium, and slender amaranth 
(Amaranthus viridis) is also particularly rich in iron. 
Furthermore, false sesame provides a good amount 
of protein (Freiberger et al. 1998). 


Grass grains have very good nutritional character- 
istics too. India sandbur has a good energetic 
value and is also rich in essential minerals like 
calcium, magnesium, iron and zinc. Surprisingly, 
this wild cereal has a better nutritional content 
than the domestic millet (Pennisetum glaucum) in 
terms of protein and essential minerals (Hveem et 
al. 2005). Coast button grass and Echinochla colona 
are rich in protein, zinc and iron. In addition, coast 
button grass is an excellent source of calcium and 
magnesium. Nutritional values of the wild cereals 
are usually higher than those of the cultivated 
species (Salih et al. 1992), except for the lower 
quality of the protein of India sandbur, and they 
can be a good diet basis during periods of famine. 
Until the beginning of the twentieth century CE, 
wild cereals, in particular India sandbur, Panicum 
laetum, Eragrostis spp., Digitaria spp., Guinea millet 
(Brachiaria deflexa) and coast button grass were 
widely collected in the southern Sahara and in the 
Sahel. These cereals then constituted the diet basis 
and were more important than cultivated millet. 
Nowadays, these plants still play a fundamental role 
in the diet of some Sahelian populations (Bernus 
1967; 1992-1993; Maiga 2005). 


The composition of white lotus rhizomes is well- 
balanced in amino acids and this plant constitutes 
a good source of protein as well as carbohydrate 
(Nordeide et al. 1994; Toury 1961). A recent study 
has shown that, on the contrary, rhizomes of 
earth-almond (Cyperus esculentus) are of quite poor 
nutritional value (Glew et al. 2006). 


Conclusions 


Numerous archaeobotanical studies emphasise 
the importance of wild plant food in the dietary 
balance of ancient societies. Several of them show 
that the proportion of wild plant food decreases 
as the proportion of domestic food increases (Klee 
et al. 2004; Munson 1976). However, these species 
continued to be exploited after the appearance of 
agriculture in numerous populations (Grivetti and 
Ogle 2000). 


In the Dogon country, we were able to highlight the 
key role played by wild edible plants as a dietary 
complement, as well as a resource in periods of 
food shortage. In that sense, the exploitation of 
these plants could be considered as a mainstay 
of agricultural society in sub-Saharan Africa, 
permitting agricultural systems to persist. 


Furthermore, we were able to observe the exploita- 
tion of two wild cereals that are also the progenitors 
of cultivated species. Crowfoot grass is the progenitor 
of caracan millet (Eleusine coracana Gaertn.), a 
domestic cereal cultivated in East Africa and in Sri 
Lanka (Portéres 1976), and African bristle grass has 
led to cultivated varieties (Poilecot 1999). It shows 
that, if cultivation does not lead automatically to 
domestication, it is a crucial step in the taming of 
a vegetal resource. 


Ethnobotanical studies help to interpret the archaeo- 
botanical remains found during excavations but they 
also open onto another perspective: it could become 
possible to detect the periods of famine in the 
stratigraphic layers, or at least to point out a heavy 
reliance on wild plants by identifying the massive 
presence of remains among agricultural societies. 
To do so, ethnobotanical data should be correlated 
with ethnohistorical and palaeoenvironmental data 
in order to provide a better comprehension of the 
complex functioning of agricultural societies in 
sub-Saharan Africa 


5.5. SILVERWEED: A FOOD PLANT ON THE ROAD FROM 


WILD TO CULTIVATED? 


Cozette Griffin-Kremer 


Verses of praise for the silverweed from Scottish 
tradition: 


Honey under ground 
Silverweed of spring. 
Honey and condiment 
Whisked whey of summer 
Honey and fruitage 
Carrot of autumn. 

Honey and crunching 
Nuts of winter 

Between Feast of Andrew 
And Christmastide. 
(Carmichael 1941, IV, 119) 


The silverweed (Potentilla anserina L.; PFAF, synonym 
of Argentina anserina (L.) Rydb.) is usually presented 
as a common wild flower of temperate zones, 
but its roots were utilised for food well into the 
eighteenth century and, more recently, as a ‘play 
food’ for children (Ary and Gregory 1977; Pankhurst 
and Mullin 1991; Figs. 5.21, 5.22). Today, the plant 
seems to be the object of an ‘alimentary amnesia’ 
and not even to figure in that happy category of 
‘old-fashioned’ vegetables presently being brought 
back into fashion (with no trace in Davidson 1999). 
Earlier assertions that ‘tubers leave no traces’ or, 
at least, very few and only indirectly, have been 
overtaken by finer-honed analytical techniques 
and, also, an increasing interest in the role of roots 
and tubers as major food sources around the world 
(Hather 1993; Kubiak-Martens 2002; Perry 1999). 
These developments dovetail with the variations 
on the ‘tuber hypothesis’ positing that hominins’ 
early fire-use ‘tamed’ otherwise very difficult-to- 
digest plant parts, with considerable consequences 
for cognitive development. 


The case of the silverweed is an impetus to compare 
all the sources we have from written documents, oral 
traditions and ethnographic reports on the use of 
what are termed root-plants in vernacular language, 
especially their underground parts (corms, bulbs, 
rhizomes, roots, tubers). The emphasis here will 
be on sources from the British Isles, running 
from Old Irish lyric poetry to nineteenth-century 
ethnographic reports on Scotland and Ireland. 
Indeed, there is no reason to neglect information 
from narrative or poetic source materials as part of 
the evidence and casting the net wide enough to do 
some brief cross-cultural comparison can provide 
at least some suggestive lines of investigation. The 
major objective in such an endeavour is simply to 
remind us that we might always be overlooking 
something and that a cross-disciplinary approach 
can be of great value in such instances. 


Sources, Tap-Roots, the Silverweed, 
and the ‘Tuber Hypothesis’ 


Before examining part of the testimony to the 
use of silverweed as a food plant in Ireland and 
Scotland, we might first look at root-plants more 
broadly, since they figure among the most ancient 
mentions of foodstuffs in a remarkable piece of 
Irish literature. Its careful textual conservation 
is considered an indication of the prestige once 
attached to it. The ‘Quatrains on the Seasons’ (Jackson 
1935; Meyer 1884) is an eighth or ninth-century 
CE Old Irish praise poem in which each group of 
foods is identified as emblematic of one of the 
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Fig. 5.21. Argentina anserina (synonym: Potentilla anserina L.). 
Copyright Kurt Stueber, 2007. Illustration from Otto Wilhelm 
Thomé ‘Flora von Deutschland, Österreich und der Schweiz, Nur 
Tafeln’ (1885-1905). 


Fig. 5.22. A wild stand of silverweed, as photographed in the 
wetlands near Pulkau, Lower Austria. The yellow flowers of 
this member of the Rosaceae family show from late spring till 
late summer and produce tiny nutlets. However, the plant also 
reproduces by cloning itself - note the reddish stolons (runners) 
in the picture. The lower sides of the leaves (see Fig. 5.26 and 
Fig. 5.27) are densely covered by silverish hairs, hence the name 
silverweed. Caption and photo by Andreas G. Heiss. 


four old quarter-days in the calendar system. The 
foods mentioned include fruits and herbs linked 
to the summer quarter-day near the beginning of 
August; meat, ale, mast, tripe, buttermilk and butter 
associated with November Day; tasting each food in 
the proper order for the February quarter-day and, 
first of all, the ale, whey, curds and ‘worts’ that are 
associated with May Day. 


The Quatrains on the Seasons: 
I tell to you, a special festival 
The glorious dues of May-day: 
Ale, worts, sweet whey, 


And fresh curds to the fire. 


Lammas-day, make known its dues 
In each distant year: 

Tasting every famous fruit 

Food of herbs on Lammas-day. 


Meat, ale, nut-mast, tripe, 

These are the dues of summer’s end, 
A bonfire on a hill pleasantly, 
Buttermilk, a roll of fresh butter. 


Tasting every food in order, 

This is what behooves at Candlemas, 
Washing of hand and foot and head, 
It is thus I say. 

(Meyer 1884) 


The word used in the May Day verse for ‘worts’ is 
mecon, also translated as parsnip or carrot. Consensus 
among scholars has settled on a comfortably safe 
generic term - tap-root. Mecon was cited in Old 
Irish law as emblematic of land suitable for growing 
cereal crops, the so-called ‘three-wort land’ (tir 
tri meccon), which the Commentaries explain as 
meaning the richest soil (DIL 1983, M-76; Kelly 
1998; Lucas 1960; Vendryes 1960, M-27). This first 
note on root-plants from early Medieval Ireland is 
echoed by a specific mention of the common name 
for the silverweed (briscén) in a satirical text - ‘The 
Vision of Mac Conglinne’ - dated linguistically to the 
late eleventh century, where it appears among the 
luxury foods used to tempt a tapeworm to jump 
out of a king’s mouth (Jackson 1990), with no hint 
about its status as wild or cultivated. It goes without 
saying here that we are on uncertain ground as 
regards such common names; although brisgein, 
or its dialect variants, are still the usual term for 
silverweed in the Gaelic of both Scotland (briosclan) 
(Dwelly 1994) and Ireland (brisgean) (Dinneen 1927). 
Etymologically speaking, the term appears to 
express crispness or brittleness and is a diminutive, 
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so the name may mean ‘little crispy (or brittle) one’ 
(Vendryes et al. 1981, B:90-91). 


After seeing these attestations in two Irish texts 
citing ‘worts’ and silverweed as among foods witha 
prestige or, at least, a festive image, it is intriguing 
to find that the most prolific ethnographer 
of nineteenth-century Scotland also devoted 
considerable attention to the silverweed (Scottish 
Gaelic brisgein). The plant is the object of two 
praise poems that speak of it as ‘blessed of spring, 
as one of the ‘seven foods’ of the Gael, and as 
especially nourishing (see opening quote above). 
The commentary attached to these poems provides 
further information from the island of North Uist 
(Fig. 5.23) and might indicate transfer from a 
primary to a secondary habitat, thus perhaps from 
a ‘wild’ to a ‘cultivated’ status: 


‘The root was much used throughout the Highlands and 
Islands (Fig. 5.23) before the potato was introduced. It was 
cultivated, and so grew to a considerable size. As certain 
places are noted for the cultivation of the potato, so certain 
places are remembered for the cultivation of silverweed. 
One of these was Lag nan Tanchasg in Paible, North Uist, 
where a man could sustain himself on a square of ground of 
his own length. In dividing “mörfhearann,” common ground, 
the people lotted their land for ‘brisgein’ much as they 
lotted their fishing-banks at sea and their fish on shore. 
The poorer people exchanged “brisgein” with the richer for 
corn and meal, quantity for quantity and quality for quality. 
The “brisgein” was sometimes boiled in pots, sometimes 
roasted on stoves, and sometimes dried and ground into 
meal for bread and porridge. It was considered palatable 
and nutritious. (Carmichael 1941, IV, 118-119). 


In earlier documents concerning the Hebrides, 
use of the silverweed as a food plant is reported 
several times for the seventeenth and eighteenth 
centuries (Grant 1961, for Lewis and Harris; Martin 
1709, for the islands of Tiree, Skye and St. Kilda in 
about 1660), when it seems to have been eaten by 
only some of the inhabitants or by the poor or as 
a famine food. In his travels in the Islands, Martin 
stressed the combination of food sources he often 
found; for example, on Tiree: barley-bread, the dairy 
triad of butter, milk and cheese, plus fish and ‘some 
eat the roots of the silver-weed’ (Martin 1709, 60, 
714, 721). He was also quite clear that the silverweed 
was eaten elsewhere and that there was wide use 
of, what for him were, wild plants as foodstuffs. 


Martin’s reports are usually made in passing and 
never contain the detail of Carmichael’s commentary 
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Fig. 5.23. Location of the Outer Hebrides and the Island of North 
Uist. Map: R. Lugon, J.-C. Loubier and A. Chevalier. 


on the plant and the way it was tended: whether 
cultivated, hence of large size (cf. Hildebrand 2003), 
the use of a particularly appropriate site or soils, 
plot size and yield, the exchange rate between 
silverweed root and other commodities and, lastly, 
culinary procedures and palatability. However, to his 
credit, we might recall that Martin’s seventeenth- 
century reports come from a rare human specimen: 
both a native Gaelic speaker and a highly literate 
reporter, whose colourful accounts later set the 
famous Samuel Johnson off on his own tour of the 
Islands. Martin reports on lands very near to us 
geographically, whose people have left us few traces 
of their lives, since they did not write, as we often 
see in ethnographic reports from farther afield (cf. 
Hildebrand 2003). Could it be that the silverweed 
as a food plant has been forgotten, because it was 
mainly used by illiterates and little known to those 
who wrote? 
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The period Martin covered so carefully was a full 
century before adoption of the potato in the area. 
Does Martin lift the hem of the veil over root- 
plants to reveal they might be underestimated as 
components in the diet before the potato took on 
its role as a staple? Have root-plants in general been 
given short shrift? The ‘tuber hypothesis’ refers to 
the propositions that hominid use of fire and the 
innovation of cooking tubers might have provided 
a quantum leap in nutrition, as well as influencing 
morphological and cognitive development. Such 
developments would have been most especially 
beneficial to women and to social restructuration 
around a hearth. Increased nutritional sources 
from the cooked root-plants would have led to 
less dependency on hunting and a posited rise in 
food security (summarised with bibliography in 
Wrangham 2009). In any case, the use of root plants 
should hardly be considered in isolation from the 
more general spectrum of food plants utilised by 
any group at a particular time. 


Food Assemblages, Culinary Delights, 
Ownership and Reception of a Newcomer 


Suggestion of a broadening spectrum of food 
resources in very early hominid development 
recalls David Clarke’s (1976) work on the yields 
of gathered foods in the Mesolithic. He estimated 
that cooler Mediterranean woodlands would 
provide, per hectare per year, one ton of hazel 
nuts, three tons of chestnuts and ten to twenty 
tons of edible bulbs. He also pointed out that plants 
tend to grow in assemblages - as we shall see for 
the case of silverweed and clover - and so would 
have been gathered together, eaten together and 
perhaps classified together in popular botanics. 
Clarke proposed a viewpoint which emphasises the 
complementarity of various plant resources and 
includes an energy cost analysis of the activities: 


‘All economies expend energy in the maintenance and 
control of food supplies on the one hand and the detection 
and pursuit of food supplies on the other. Perhaps it might 
be said that husbandry moves into food production when 
the energy expended in the maintenance and control of 
food supplies first expands beyond that expended in the 
detection and pursuit of plant and animal food sources. 
Such an energy cost threshold might then provide a useful 
quantitative basis for our conventional division between 
gathering-hunting-fishing and food-producing systems’ 
(Clarke 1976, 469). 


Carmichael’s commentary (1941) on the nineteenth- 
century silverweed praise poems speaks of many 
things, but not of cost efficiency. Just what might it 
be like to deal with a silverweed: is it an easy task 
or a labour-intensive one? Is there some quality - 
perhaps the taste or the hard-to-get factor - that 
might explain its apparent prestige in these poems? 


It is necessary to look rather farther afield to 
find people who appreciated the silverweed as 
much as the Scots of North Uist. There is ample 
ethnographic testimony that the northwest 
coast Native Americans (Fig. 5.24) considered the 
silverweed a delicacy and that it was, what Nancy 
Turner terms, a ‘cultural keystone species’ (Turner 
and Kuhnlein 1982). These Pacific coast peoples 
noted that the roots varied greatly in taste qualities, 
desirable texture and keeping properties, and that 
various tribes valued different nuances. Taste also 
depended on soil, age of the stands, gathering times 
and, of course, on the cook’s own merits. It could 
be munched on raw as well, if the gatherer felt a 
bit peckish (Turner and Davis 1993; Turner and 
Kuhnlein 1982). Groups that owned fine patches of 
silverweed (Potentilla anserina L. ssp. pacifica (T. J. 
Howell) Rousi, cf. Kuhnlein and Turner 1991) and 
springbank clover (Trifolium wormskioldii Lehm.) 
- forming a common ‘assemblage’, as in Clarke’s 
terms - shared the roots within their lineage, but 
also used them to lavishly host visitors, often at the 
festival of First Fruits and First Shoots held at the 
beginning and end of summer (Turner and Davis 
1993). This recalls that the first mention of ‘worts’ 
in the Old Irish praise poem was also connected 
with a calendar festival, Bealltaine, associated today 
with May Day, which opened the summer season 
and historically involved large gatherings (oenach 
or ‘assembly’) of tribes. Carmichael’s nineteenth- 
century North Uist testimony linked the silverweed 
more vaguely with spring, but he was quite clear 
that good silverweed growing sites were included 
in Scottish land allotment traditions. 


Pursuing the comparison with the Pacific coast 
societies, particular tribal groups were said to 
‘own’ - or have sovereignty over - find stands of 
plants, and the reasoning behind this legal status 
harks back to Clarke’s positing of a threshold in the 
passage from foraging to food production. These 
Native American societies were highly complex 
and had much variation across cultural, linguistic 
and geographic space, but Salish ethnographic 
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Fig. 5.24. Map of the Pacific northwest coast of Canada and USA. Map: R. Lugon, J.-C. Loubier and A. Chevalier. 


descriptions seem to be representative of the 
general thrust of practices and attitudes: the 
harvesting of resources which were very localised 
or that required care or construction and, therefore, 
a particular expenditure of energy over and above 
the harvesting itself, was usually subject to some 
form of control and ownership. This was quite clear 
to the Native American population, but it proved 
not to be so clear to others and became a crucial 
point in relations with Europeans, for whom field 
agriculture was the single criterion for land rights 
(Turner and Jones 2000). 


Ethnographic reporters in the late nineteenth 
century were dazzled by the wealth in natural 
resources of the Pacific northwest coast and the 
capacity of its peoples to produce sufficient food 
supplies to sustain, what the Europeans considered, 
a dense population. Much of this depended on 
land management techniques - selective burning, 


pruning and replanting - and a broad panoply of 
storage methods (Turner and Davies 1993; Turner 
and Jones 2000). Observers were also struck by the 
very rapid and widespread adoption of the potato, 
which had never been cultivated this far north in 
pre-contact times, a remark that recalls signs of 
the opposite - a certain resistance to adopting the 
potato - noted for parts of Scotland. 


In his classic account of the potato’s spread around 
the world, Redcliffe Salaman (1985) reflected on the 
rapidity or reluctance with which the potato was 
accepted and outlined the factors he felt might 
elucidate its varying reception. There were rare 
cases in which the plant was outright imposed 
on growers but, when the potato was willingly 
adopted, he posited that people already had a strong 
relation with root plants and practiced appropriate 
soil preparation techniques. Salaman particularly 
noted that Highland Scotland and the Hebrides 
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were among the last areas to adopt widespread 
cultivation of the potato. He tentatively attributed 
this to a general conservatism in food tastes, as 
in political organisation, among the Highlanders, 
although he was quite aware of the silverweed’s 
status as a food plant and did note this (Leach 
1997; Salaman 1985; cf. particularly J. G. Hawkes’ 
introduction to the 1985 edition for subsequent 
refinements). Did Salaman put his finger on a sort 
of ‘filiation’ between the nigh-forgotten silverweed 
and the latterly omnipresent potato, based not on 
any kinship between the species, but on a series of 
similarities in the way they were managed? This 
seems to have included the tools used in handling 
the plants, the notion that particular soils suited 
them and produced especially fine stands, perhaps 
even the ‘construction’ of plots that enabled higher 
yields and, finally, the way they were stored and 
processed for consumption. 


Cultivation, Complementarity, Waves 
of Change, Verticality, Coveredness 
and Spread 


Nineteenth-century Scottish testimony spoke of 
using a tool (translated as a ‘small mattock’ in 
English) to dig up carrots and other roots. The same 
term applies to a stick used to stir dehusked grain 
in a pot before sifting and grinding in the quern, a 
pointed instrument for digging, a small spear, and 
a stick to stir potatoes as well as to plant them in 
newly reclaimed soil (sleabhag in Carmichael 1928, II, 
356; sleaghag in Dwelly 1994). The Pacific northwest 
coast peoples still use a digging stick to bring up 
their silverweed and springbank clover roots, since 
both are quite brittle and it takes appreciable skill 
to get them out without breaking or bruising them 
(Leach 1997; Turner and Kuhnlein 1982). A ‘stick’ 
may sound simple, but ‘simple’ tools may not 
be simple to use. In twentieth-century Highland 
Scotland, Isabelle Grant (1961) recalled how an older 
man asked what she thought rather a high price for 
a simple-looking tool she wanted for her museum 
collection. When she remarked on this, he replied 
that it might well only take a day to find the right 
piece of wood, but that it took a lifetime to know 
how to use the implement properly. 


This is not to be taken as an argument that people 
who grew silverweed in the Scottish Highlands or 


Islands must have used a digging stick like that of 
the Pacific coast peoples to prepare the soil and 
gather the roots. However, the Native American 
informants emphasised that using a digging stick 
was the only right way to gather delicate roots and 
that it involved carefully ‘rooting around’. This had 
a considerable impact on the soil, since it was left 
well aerated. The gatherers took only ‘this year’s’ 
roots, which were easy to distinguish from older 
ones. They could be dug up when the plant’s leaves 
had died back for the winter, in October or early 
November at their nutritional peak, but they were 
considered good until the next March. Efficient 
gathering involved considerable experience and 
skill, as well as familiarity with the location of the 
best sites (Turner and Kuhnlein 1982) (Figs. 5.25, 
5,26, 5.27). 


On the Pacific coast, the entire process, from 
gathering through the various culinary preparations 
and processing of silverweed for storage, was far 
more labour-intensive than subsequent potato 
cultivation. More recently, the era of canned 
and frozen foods sounded the death knell of this 
‘cultural keystone species’. In Scotland, perhaps the 
potato’s progress alone might explain disaffection 
with a hard-to-get root like the silverweed, even if 
it had come into garden cultivation, as Carmichael’s 
testimony might imply, and the potato was not the 
only novelty in food production at the time. The 
potato appears to have arrived during a period of 
considerable reorganisation of production in both 
Scotland and Ireland that included massive field 
turnip plantations to fuel the cattle trade with 
England and the continent. This major shift from 
domestic milk production to the international meat 
trade pushed most of the rural poor onto poorer 
soils, where only the potato grew well, creating 
a dangerous dependence. Repeated failures of 
the potato crop in the late eighteenth and early 
nineteenth centuries foreshadowed the famine to 
come (Bourke 1993; Salaman 1985). It took place in 
the context of a food production system that stands 
in stark contrast to Clarke’s systems, emphasising 
plant assemblages and their complementarity, 
which buffered against risk. 


Clarke’s calculations of the potential tonnage of 
woodland yields took into account underground 
resources such as bulbs and roots. The top end of 
his spectrum included another food source - the 
acorn - that was significant for many Pacific coast 
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Fig. 5.25. This pile of silverweed roots (Argentina anserina of the 
interior from beds of wild plants) was harvested in March after 
the snow melted, but before new top growth had started, which 
is the ideal time for full flavour and sweetening, but is something 
of a harvest window that closes after the plants begin growing 
(in north central Washington, U.S.) Caption and photo by Steve 
Dupey. 


Fig. 5.26. Silverweed (here, Argentina egedii subsp. groenlandica) 
plants growing in simple experimental conditions, in three- to 
five-gallon pots set in a children's wading pool, with a static water 
evel around the bases of the individual plant pots an inch to 
wo inches deep. Some were grown in nearly pure sand, while 
others were in a medium fairly rich in organic matter. Soluble 
fertiliser was applied at times. The plants grow quite vigorously 
in one season, sending out runners profusely, flowering over a 
ong period, and generally overwhelming any available area for 
spreading within their vicinity. There were some nice-sized roots 
at season's end, but nothing that was so significantly greater in 
size than could be found in the larger specimens of the wild 
growing roots. Notice the difference in leaf colour between 
the silvery A. anserina subsp. anserina, and the A. egedii on left 
behind hand. Ongoing experiments with these varieties may 
shed further light on those reportedly utilised by Northwest Coast 
native peoples (north central Washington), as well as on tending 
and gathering techniques. Caption and photo by Steve Dupey. 


Fig. 5.27. Argentina anserina plants form a thick groundcover, 
spreading by surface runners and clonal off-set plants. A 
view of the root and runner system showing the long vertical 
starch-storage roots from which the next season's growth will 
commence. Container-grown plants. Caption and photo by 
Steve Dupey. 


peoples and has been posited as once an important 
food in Europe, including the areas where the 
silverweed was known to have been consumed 
(Kelly 1998; Ni Chathain 1979). We have moved 
from root to treetop, but there was much going on 
between these strata, since we must also factor in 
domestic animals’ food resources alongside those 
of the human population. 


J. G. Lewthwaite (1982) recommended viewing 
resources as three-dimensional: tree products 
occupy volume, while grazing occupies space, 
and the former often provides ‘suspended’ 
food and forage in far greater quantities than 
the floor cover of forest or meadow can. In his 
examination of the role of acorns in prehistoric food 
production in Europe, Lewthwaite commented on 
an unanticipated integration of dairy pastoralism 
and acorn collection in the archaeological record 
for the temperate Mediterranean. The Scottish 
testimony indicated that the silverweed root, like 
the acorn, was consumed in the form of a ground 
meal for both bread and porridge, which could be 
made with water, whey, milk or even cream. These 
combinations were unavailable to Native American 
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populations before the European occupation, of 
course, and hint at some very significant differences 
in the food systems touched on here. For one 
thing, milk looms large in Andrew Sherratt’s (1981) 
reasoning about a ‘secondary products revolution’ 
that included animal draft and its consequences for 
European economies and technologies. 


A rich spectrum of resources is just one part of 
food security and reminds us that people often 
had to cope with food ‘insecurity’ on a quick and 
deadly scale. A broadly interpreted sense of the 
term ‘economy’ can include ‘extractive’ activities 
somewhat beyond gathering or harvesting - simply 
taking what others have laboured to put together in 
the form of movable wealth such as cattle (literally 
a ‘capital’ transfer) and the often concomitant 
strategy of destroying what cannot be carried off. 
Food resources that can be counted on over a good 
part of the year and that store well in their own soil 
or in an underground cellar, as is the case of many 
root crops and the silverweed (Turner and Kuhnlein 
1982), may possess a valuable trump card in their 
‘coveredness’ and their seasonal ‘spread’. Historical 
sources for both Scotland and Ireland are replete 
with references to cattle rustling and cereal-crop- 
burning. This was the tactic utilised massively by 
the English forces in the later sixteenth and early 
seventeenth-century campaigns in Ireland (Lucas 
1960), as well as standard practice in the long period 
covered by the Irish Annals (e.g. the Annals of Ulster 
AD 431-1201), when the principal opponents of the 
Irish were the Irish and of the Scots, the Scots, 
with the occasional Viking incursion. It is another 
parameter to consider when thinking about all the 
qualities of the foods in a resource spectrum. 


Perspectives 


As regards finding evidence of the use of the 
silverweed as a food plant, perhaps we need not 
wholly adhere to David Clarke’s (1973, 10) famous 
throw-off line about archaeology, that it is: ‘the 
discipline with the theory and practice for the 
recovery of unobservable hominid behaviour 
patterns from indirect traces in bad samples’. 
Advances in analytical capacities have changed the 
picture for the silverweed and other underground 
treasures within recent decades. Although earlier 
conventional archaeobotany analysis of seeds, 
charcoal remains and pollen proved to be limited 
in identifying underground starchy food, today 
starch granule, as well as phytolith analysis, would 
enable identification of Potentilla anserina in some 
archaeological contexts (Chevalier and Pefia- 
Chocarro pers. comm. 2010). 


Much may also depend, literally, on a shift in 
‘perspectives’: root-plants become more visible 
when we take an interest in them and there is ample 
promise in recourse to other sources, suchas we have 
here, which can be complementary to archaeological 
investigation in many cases. The silverweed may 
have been on its way from a ‘wild’ plant gathered 
knowledgeably to a ‘tended’ one in a garden plot, at 
least in North Uist, in the late eighteenth century. 
Today, its status is near oblivion, but the intriguing 
attestations to it as a trustworthy food source have 
brought up a host of angles from which to view the 
use of any plant, including those considered ‘wild’, 
and especially the - now - far more ‘traceable’ roots: 
nutritional value, complementarity, assemblages 
and filiations, food in three dimensions, cost 
efficiency, ecological expertise and tool-use skills, 
seasonality, prestige status and festive uses, trade, 
warfare, property rights and kinship systems, and 
the impact of the Columbian exchange. 


5.6. CLEOME: AWILD PLANT AS COMPLEMENT TO 
CULTIGENS IN SOUTHWESTERN NORTH AMERICA 


Linda Scott Cummings 


Use of wild plants as famine foods is difficult to 
track in the prehistoric record. In fact, designation 
of a food or foods as ‘famine’ foods is often made 
erroneously, as it has been for the genus Cleome 
(beeweed, Fig. 5.28), an important food for Puebloan 
people. Two species of Cleome grow in this area: 
Cleome serrulata Pursch. and Cleome lutea Hook. 
They appear to have been used without distinction 
between the species. Interpretation of flavour, 
smell and other parameters that influence opinions 
about the attractiveness of food, have been made 
by researchers and people of modern times that 
have different cultural preferences, experiences 
and/or tastes than people living either earlier 
or in a different culture. Harrington (1967) notes 
that Cleome (beeweed) has an unpleasant odour 
while cooking. This type of observation sometimes 


Fig. 5.28. Flower of beeweed (Cleome sp.) Photo by Linda Scott 
Cummings. 


leads to speculation on the part of ethnobotanists 
concerning the use of plants as ‘starvation’ foods, 
since it can be hard to understand consistent use 
of plants with unpleasant characteristics. Elmore 
(1944, 51) cites Standley (1912, 75, 458) about Cleome: 
‘it is almost incredible to anyone familiar with the 
beeweed that it could ever be eaten. Its stems and 
leaves give off a most offensive odour, but this 
is said to disappear when cooked. He goes on to 
describe the Navajo method of cooking Cleome as: 
‘young plants are boiled and pressed out three times, 
after which they are rolled into balls and eaten, or 
dried and stored for the winter. When these balls 
are to be used, they are soaked and boiled with 
or without tallow. The Navajo say that guaco has 
saved them from starvation on several occasions’ 
(Elmore 1944, 51). It is from published information 
such as this that Cleome has earned (undeservedly) 
the reputation of having been a ‘starvation food’. 


Cleome in the past 


It is usually a matter of luck in sampling sites 
that have deposits representing both good times 
and lean times that provide us with relevant 
samples. A study at Hoy House, located outside 
the southern boundary of Mesa Verde National 
Park in southwestern Colorado, provided just such 
an opportunity in the middle 1970s (Fig. 5.29). 
Excavation of this cliff dwelling yielded both midden 
deposits and also coprolites. Examination of the 
coprolites (palaeofaeces) for pollen by the author 
(Cummings 1994; Scott 1976) and macrofloral (Stiger 
1976) evidence of foods consumed provides a direct 
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Fig. 5.29. Map of the US Four Corner region indicating the Hoy 
House site (1) outside the southern boundary of Mesa Verde 
National Park, southwestern Colorado. Map: R. Lugon, J.-C. Loubier 
and A. Chevalier. 


record of the foods that people were eating. While 
the coprolites were not dated directly, they are 
associated with occupation of this site between the 
mid-1100s and early 1200s CE. 


Coprolite evidence of diet at Hoy House includes 
cultigens such as maize, beans and squash/pumpkin. 
Evidence for maize was observed in almost every 
coprolite. However, since there is no evidence as 
to which portion of the occupation the coprolites 
date, further information may be available from 
pollen analysis of stratigraphic samples collected 
from the midden. 


Today, local vegetation in Johnson Canyon, where 
Hoy House is situated, includes dense growth of 
trees and shrubs along the canyon bottom. The 
mesa top above the cliff dwelling supports various 
scrubby trees and shrubs, yucca, sagebrush, 
Mormon tea (or ephedra), cactus and sparse grasses. 


Excavation of the site revealed evidence of the 
cultigens maize, beans, and squash, as well as native 
plants including walnut, reed, prickly pear cactus, 
and Indian rice grass. 


A trash deposit, located downslope from the 
dwelling area, was sampled stratigraphically to 
recover samples for pollen analysis by the author 
(Scott 1976). 


Cleome (beeweed) pollen was observed both in 
samples from coprolites and also the midden. This 
plant might well have been encouraged or even 
occasionally cultivated (or at least tolerated) in 
agricultural fields. It appears to have been important 
economically to prehistoric residents of the area, 
as it is also important to Indians of the American 
southwest in historic times. Whiting (1939, 77-78) 
discusses the use of beeweed by the Hopi: 


"The young plants are gathered and boiled for food. 
Frequently plants are allowed to mature and seed in the corn 
fields, insuring a supply for the following spring. [Beeweed 
also was used] in the manufacture of paho (prayer-sticks) in 
Powamu ceremony. This plant is used in the preparation of 
pottery paint among the Tewa of the Rio Grande. At Hano 
it is named with the three chief cultivated plants - corn, 
pumpkin, cotton’ 


Further, Whiting (1939, 16) describes the importance 
of Cleome to the Hopi when he writes: ‘Plants of the 
Rocky Mountain beeweed are allowed to mature and 
to disperse their seed in Hopi corn fields providing 
an abundant supply of young plants for the cook 
pot the following spring: 


Martin and Byers (1965, 132) also make reference 
to ethnographic accounts of the use of beeweed: 


‘Elmore, Stevenson, and Whiting record extensive uses of 
Cleome among native agricultural people of the southwest. 
The Hopi allow it to grow in the corn fields, gathering most 
of the plants but leaving some to mature and drop their 
seeds, insuring next year's crop. The plants are boiled and 
eaten with corn. They also prepare a black residue from 
Cleome which is used to decorate pottery and prayer sticks. 
The Navajo boil Cleome greens and eat them with meat or 
in a stew. They preserve Cleome by boiling and pressing the 
leaves, storing the dried product for winter use, when it is 
soaked and eaten plain or mixed with tallow. The "guaco" 
has saved them from starvation on several occasions: 


Frequent presence of Cleome pollen in coprolite 
samples from archaeological sites in the American 
southwest, including Hoy House in Johnson Canyon, 
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southwestern Colorado (Cummings 1994; Scott 
1976), at Step House in Mesa Verde National Park 
(Cummings and Puseman 1992) and references to 
Cleome in the ethnobotanical literature, suggest 
continued use and preference for this plant through 
time. Although it has been interpreted as having 
been used as a starvation food, it has a long history 
that suggests otherwise. In this case, it appears that 
Cleome was not viewed as a starvation food during 
prehistory, for it was regularly prepared along with 
maize. It was intentionally grown in agricultural 
fields, harvested, processed and stored. Recovery 
of Cleome pollen in 95% of the coprolites examined 
from Hoy House suggests its regular consumption. 
What has not been established is whether or not 
the coprolites relate to a period of abandonment 
and a difficult time, or to earlier, more successful 
times. 


Cleome pollen is present in most of the samples 
examined from the trash midden. In the lower 
levels of the midden it is noted in 2% of the total 
pollen. By the middle of the record, Cleome pollen 
accounts for 42% of the total pollen, persisting 
in large quantities until the upper portion of the 
midden, when it drops precipitously to 1% of the 
pollen. Zea mays L. pollen, on the other hand, is 
noted in low frequencies throughout most of the 
record, with the exception of large frequencies at 
the base and top of the record. 


The abundance of Cleome and scarcity of Zea 
mays pollen in the middle and upper portions 
of the trash midden might represent a shift in 
cultural preference or, more probably, represent 
a decrease in maize harvest and reliance on other 
foods. Although no direct evidence is available to 
substantiate a decline or failure in the maize harvest 
for the Hoy House occupants, a similar situation was 
observed in pollen frequencies recovered toward the 
end of the occupation at Long House, also within 
the Mesa Verde area. 


Martin and Byers (1965, 132-133) suggested that 
Cleome might have acted as a starvation plant for 
a period of at least one decade. Their evidence 
for this interpretation is a maximum in Cleome 
pollen in samples representing the period just 
prior to abandonment. Samples examined from a 
nearby village, Mug House, on the other hand, did 
not indicate such a rise in Cleome pollen. Failure 
to substantiate other, similar, rises in Cleome 


pollen in samples representing the period prior 
to abandonment led Martin and Byers to abandon 
this hypothesis. 


At Hoy House it is possible that crop failure in the 
maize fields resulted in the reduction of evidence 
for discard of maize in the midden (Scott 1976). 
One important factor in interpreting this record is 
the archaeological evidence that a portion of the 
population abandoned the Hoy House complex near 
the end of its life, leaving a smaller population of 
people for a few years. The lower portion of the 
midden represents occupation during the early 
building phase of the cliff dwelling. The middle 
section appears to represent occupation during the 
later building period. If the population increased 
during the later building phase, greater demands 
would have been put on the available food resources. 
As land was cleared on the mesa top and used for 
agriculture, soil erosion would have increased, 
resulting in a decline in productivity. In the face 
of declining agriculture and increasing population 
pressure, Cleome could have been used to fill the 
gap between the amount of maize that was being 
produced and the amount of food necessary to 
keep the residents of Hoy House alive. The rapid 
decline in Cleome pollen and slight increase in Zea 
mays pollen in the upper samples is consistent with 
the archaeological interpretation that part of the 
population moved from this dwelling, leaving a 
smaller population base. In this case, even dwindling 
maize supplies might well have been sufficient to 
feed the smaller population, reducing reliance on 
the less desirable Cleome. This would change the 
pattern of food discarded in the midden. 


Abandonment not only of Hoy House, but the entire 
area, is signalled by increases in Pinus (pine) pollen, 
representing a re-colonisation of the mesa top by 
pines after abandonment of agricultural fields. 
This pollen signal is observed at every site where 
pollen analysis has included sediments from the 
post-occupational period. Martin and Byers (1965, 
125) were the first to identify this trend: ‘The rise 
in tree pollen is so clear-cut that we have come to 
expect a similar rise in any late prehistoric profile 
from Mesa Verde which extends through the 
thirteenth century? A similar rise in tree pollen was 
observed at the top of the deposits at Hoy House, 
marking abandonment. At the same time, pollen 
from economically important plants ceases in the 
deposits. 
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Discussion and Conclusions 


Whether valued as astarvation plant or animportant 
element of the diet that was consumed by choice 
rather than dictated by economics or starvation, 
Cleome is well represented in palaeofaeces studied 
from this region. Cleome pollen was observed in 
95% of the coprolites from Hoy House, whereas 
it was present in 83% of the coprolites examined 
from nearby Step House. This plant apparently 
was an important part of the economy for the 
Puebloan Indians living in southwestern Colorado. 
At Hoy House, two rooms identified as storage 
rooms during excavation yielded different pollen 
signatures indicating storage of foods. Room 53 
appears to have been used to store beeweed. Nearby 
Room 59, however, appears to have been used to 
store maize and, perhaps, only a small quantity of 
Cleome. 


The positive correlation for the amounts of Cleome 
pollen recovered in samples from the middle ofthe 
Pueblo III occupation at both Mug House and Hoy 
House suggests that, at this time, beeweed played 
a much more important role in the diet than it had 
in times prior. It appears that the occupants of both 
cliff dwellings relied heavily on this plant for food. 
Although Cleome had been part of the economic 
plant base for previous time periods (for instance 
during Pueblo I), it did not contribute overwhelming 
quantities of pollen to the record in habitation 
settings (Cummings 1998). The importance of 
this plant in the diet, through time, cannot be 
ignored, as evidence for its preparation, storage 
and consumption is ubiquitous at Puebloan sites in 
the area. It is changes in frequencies of recovery, 
particularly relative to Zea mays, that provide 
evidence of probable use as a starvation food. 


5.7. CONCLUSIONS 


Gisella S. Cruz-Garcia and Füsun Ertug 


This chapter provides a broad overview of different 
perspectives on the study of wild food plants in the 
past and present. The case studies demonstrated 
that, in order to have a holistic view of wild food plant 
resources, it is necessary to have an interdisciplinary 
approach in terms of scientific disciplines as well as 
utilising various quantitative and qualitative research 
methodologies. The research findings discussed in 
these case studies are not only the product of a wide 
temporal and geographical range of ethnobotanical, 
ethnohistorical and archaeobotanical research, but 
also draw from the analysis of written documents 
such as folktales and poems. 


This chapter validated, once again, the importance 
of women as knowledge holders on wild food 
plant collection and use, as observed across the 


contributions. Moreover, this chapter argued 
opposing, but not excluding, concepts attached to 
certain species in relation to social stigmatisation 
versus ‘revival’; for instance, certain species are 
regarded as ‘poor people’s food’ whereas others are 
symbols of regional identity. 


The case studies presented in this chapter also 
re-affirmed the importance of wild food plant 
gathering as a deeply rooted aspect of our heritage 
across cultures and time. Although it has been 
demonstrated that these species constituted a 
main component of human subsistence in the 
past, millions of people from around the world still 
depend on these plants for assuring their basic food 
needs and health, not only in times of famine and 
food shortages but also for their daily survival. 
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Chapter Notes 


1 Pretty (2003) accepts the dates of 7 million years 
before present (BP) for human divergence from apes, 
12,000 BP for the start of agriculture and 20 years for 
the average generation length. 

2 Further reading on the use of wild food plants is to be 
found in the book edited by Nina Etkin (1994) ‘Eating 
on the wild side’, which presents the pharmacological, 
ecological and social implications of wild food plant 
consumption by different societies, not only in the 
present, but also in prehistory. In addition to this, 
Cunningham’s (2000) ‘Applied ethnobotany: People, 
wild plant use and conservation’ as well as Prance and 
Nesbitt’s (2005) ‘The cultural history of plants’ are 
important books on this topic. The book series of 
PROSEA Foundation (Plant Resources of South-East 
Asia) documented 6,697 useful plant species from 
South-East Asia (2010), whereas PROTA (Plant 
Resources of Tropical Africa) presents information 
on about 7000 useful plants, including many wild 
edible plants (2010). The prehistoric use of wild food 
plants is illustrated in the articles published by Behre 
(2008), Bouby and Billaud (2005) and Hastorf (1988), 
among other authors. 

3 The consumption of wild plants from agricultural 
ecosystems is the main point of Scoones et al. (1992) 
publication called ‘The hidden harvest: wild foods and 
agricultural systems: a literature review and annotated 
bibliography’, as one of the outputs of the Hidden 
Harvest international programme, which presents a 
compilation of literature regarding several aspects 
of this resource. The importance of wild food plants 


this article, as well as to Alexandre Chevalier and 
Leonor Peña-Chocarro for helpful advice on recent 
developments in techniques for identifying root 
remains in archaeological contexts. 


for farmers is explained by Ertug (2000), Guijt et al. 
(1995), Ogle and Grivetti (1985), Bharucha and Pretty 
(2010), Heywood (1999) and Price (2005, 1997), among 
other authors. 

4 Fruit in this chapter refers either to the botanical 
part of the plant (Chapters 5.2 and 5.4), or a food-use 
category (Chapter 5.3). 

5 The overlap of wild plant roles as food and medicine, 
as well as the use of these foods for disease prevention 
is the focus of the book edited by Pieroni and Price 
(2005) ‘Eating and healing. Traditional food as medicine”, 
presenting case studies from around the world. 
This topic is also interestingly discussed in Johns’ 
(1990) book “With bitter herbs they shall eat it: Chemical 
ecology and the origins of human diet and medicine”. This 
double role of wild food plants is also central to the 
proceedings of the joint conference of the Society 
for Economic Botany and the International Society 
for Ethnopharmacology ‘Plants for food and medicine’ 
(Prendergast et al. 1996). 

6 The book edited by Howard, ‘Women and plants: gender 
relations in biodiversity management and conservation’ 
(2003) discusses and presents several case studies 
from the world related to the role of women as 
the main custodians of knowledge on wild plant 
resources. 

7 More information on the role of women in small-scale 
marketing of wild food and food-medicinal plants 
was published by Daniggelis (2003), Ertug (2003a), 
Hanlidou et al. (2004), Moreno-Black and Price (1993), 
Putscher and Vogl (2006), among others. 
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SECTION 3 


Food and Beyond 


6 A Versatile World: 


Examples of Diversity in Plant Use 


6.1. INTRODUCTION 


Cozette Griffin-Kremer 


General Perspectives on Diversity 
in Plant Use 


Thinking first of all in very general terms, plants 
have a tendency, in people’s minds, to remain rather 
discreetly in the background, unless plant life has 
been struck by some impressive disaster, such as 
drought, severe storms or intentional eradication 
and, hence, the absence of certain plants is felt to 
have an emotional, aesthetic or economic impact. 
Of course, for some people, they are very present 
much of the time and there is a whole spectrum 
of possible ways for humans to conceive of their 
relations to plants. 


The first uses of plants that would occur too many 
of us would be as foods, but we will move ‘beyond 
food’ in this chapter. Still, it is well to recall how 
essential to our lives the nourishment of our 
domestic livestock is (and, at times, even of animals 
in the wild), in the form of feed or fodder. Plants 
provide bait and implements for hunting, fishing 
and trapping - the world’s finest fishing poles are 
of bamboo in longitudinal wedging. Of course, they 
are a major source of vegetable oils for cooking or 
conserving, but also for lighting. As a ‘support’ to 
food, plants are often a prime source of combustible 
material for cooking and are used to make cooking 


or keeping vessels. They are a component in many 
processing techniques, such as the flexible mesh 
‘snakes’ used to squeeze the toxic elements out of 
cassava (Bataille-Benguigui and Cousin 1996, pl. 
38; Agropolis Museum) or as stirring sticks, sieves, 
whisks and the supports on which food is dried or 
frozen. At times, in cooking processes, it is difficult 
to discern whether plants add flavour, nutritional 
value, humidify, insulate, contain - or do all of this 
at one and the same time as a ‘package’ (Bataille- 
Benguigui et al. 2003). 


A second thought about the role of plants might 
be as medicinals to treat a variety of ailments, 
but even the least exhaustive of lists can evoke a 
plethora of other ways they are utilised which do 
not strike us as strictly ‘medicinal’. It is standard 
practice to employ them as antidotes to plant, 
animal or mineral poisons, to keep away insects, 
for ridding oneself of vermin and parasites, as 
preservatives and other birth control measures, 
including abortifacients. For example, the sale of rue 
is still highly regulated in some countries such as 
France. In some cultures they, or products extracted 
from them, have been used as poisons to kill or 
stun animals or people, but also as anaesthetics, 
hunger suppressants, thirst quenchers, bandages, 
dressings and poultices - mustard poultices were 


6.1. INTRODUCTION 267 


the bane of our grandparents’ existence when they 
were children. They also serve as cosmetics, mouth 
fresheners, toilet soap, shampoo, comb, brush, 
toothbrush and toothpaste, toothpicks, deodorants, 
toilet paper, wash cloth and disposable diapers, as 
well as other forms of body care. 


Our categories of medicinals, foods and aromatics 
overlap; in fact, as we can see in the vast family 
of plant-based fermented or alcoholic beverages 
(McGovern 2009), teas and coffees, the thickening 
agents for cosmetics, beverages, soups and stews, 
when plants are used as flavourings for other 
foods but not ingested, or are burned or otherwise 
processed to produce scents. This last utilisation 
spills over into ceremonial or festive practices, 
which are dealt with more fully in Chapter 8, but 
are important in both traditional and industrialised 
societies - flowering plants alone are among the 
world’s most lucrative commodities and closely 
associated with both calendar and life-cycle events 
such as weddings and funerals. Here, we enter 
the realm of social (or asocial) and symbolic uses 
- as stimulants or narcotics of various strengths, 
ingested orally, in liquid or powdered form or by 
inhalation. They may be intended to produce a state 
of trance or vision, as aromatics burned like incense, 
in which instance they are often thought to enhance 
communication with the dead or the divine and are 
essential to religious or ritual expression (Goodman 
et al. 1995). Plants and their products are valuable 
items of exchange, offerings to friends and allies, 
to divinities or otherworld inhabitants, as well as 
being used as adornment for the human person, for 
animals, buildings, tombs and streets. 


In a more material vein, plants and their products 
are used in craftwork as stains and paints, glues 
and tanning agents, as well as cleaning, scouring or 
polishing agents. They furnish us with many of the 
components of clothing and other apparel, dyestuffs 
and mordants (Cardon 2007), textiles beyond 
clothing, twine and rope, with their important 
extension to footwear, saddles, harness, bridges, 
water transport, boat-building and the construction 
of shelters and dwellings. In the latter, we use plants 
as insulation, but also as fuel to keep warm and as 
effective screening to protect ourselves froma whole 
gamut of pests. In the context of homely comforts, 
plant parts can be utilised as wrapping or packaging, 
containers and tableware, as furniture materials 


including stuffing for mattresses and pillows, and 
once had an important role as renewable carpeting 
in the form of ‘strewings’ (Fletcher 1998). Of course, 
this was extended to bedding for animals and the 
utilisation of plants to catch and hold manure, as 
well as an essential part of composting for gardens 
and even fields, a subject dealt with in this chapter. 


Broader agricultural uses are legion: ash from spent 
plant fuels, such as furze from bakers’ ovens, was 
a prized commodity and widely traded upon. One 
plant can serve as a support for another’s growth or 
to protect it from inclement weather, winds or pests 
- witness the intertwined fate of maize and beans in 
the Americas. Aphids on roses are the red light for 
vineyard-owners to treat their grapevines, so one 
plant can be the official guardian of another. We 
even marry plants, in grafting, where one provides 
the nourishing ‘house’ and the other brings its own 
qualities, almost as a dowry. More prosaic uses in 
horticulture and agriculture spring to mind, as well 
as the many uses of plant parts (fruit stones, coffee 
bean shells) in the present-day gardening sector. 


In a step beyond use of a plant to its representation, 
depictions of plants in crafts, art and architecture 
often call upon rich and polyvalent symbolisms 
(one need but think of the Green Man in Christian 
churches or vegetal motifs in other spiritual 
edifices, garlands on coffins and sarcophagi, motifs 
in textiles and wearing apparel, among many 
others). The visual impact of plants alone is well 
documented and they create ‘ambience’, even what 
we have come to understand as ‘environment’ to 
a great extent (from restaurants, hotels, homes, 
on to housing developments, parklands and even 
‘wilderness’). Coming perhaps full circle on the 
question of ‘uses’ of plants, we might note that they 
definitely, if discreetly, provide a kind of company 
to human beings and stimulate or enrich a sense of 
human ‘community’, as has been widely confirmed 
by their use in offices, schools, hospitals and nursing 
homes. People in tomorrow’s mega-cities may even 
depend on plants to produce the oxygen they need 
in large building complexes, so our ties with plants 
might become ever more vital to our own survival 
in unexpected ways. Our diverse uses of plants have 
affected them deeply in many cases and it is clear 
that our destinies and development are intimately 
interwoven in a tapestry of many hues (Wrangham 
2009). 
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Synergies 


The discussion undertaken in this chapter touches 
on periods running from 10,000 BP to contemporary 
practices from the British Isles across Mediterranean 
Europe into the Near and Far East. Within each 
article, various ecosystems are evoked or attentively 
dealt with, but perhaps the most fruitful aspect 
of the chapter is the synergy of methodologies, 
approaches and sources provided by archaeologists 
or archaeobotanists, ethnography and historical 
research. The complementarity of these methods 
most often highlights the notion that the present- 
day marginality in use of a plant may mislead us 
about its former importance. This is clear from 
an examination of furze and nettles by C. Griffin- 
Kremer (Chapter 6.2) who emphasises first the 
multiplicity of uses of furze (Ulex spp.) in both rural 
and urban contexts, in part due to its structural 
characteristics. The plant provided an important 
fuel, underwrote a broad spectrum of livestock 
production and its wood was crafted into domestic 
artefacts. It was also associated with popular 
traditions of striking diversity and was a clear 
marker of land values. In many respects, the nettle 
(Urtica spp.) was recognised for the same reasons, 
being valued as much as a medicinal, as fodder, and 
as atextile fibre. Like furze, it had associations with 
ritual and, beyond that, with saintliness. 


A recurrent term running through all these dis- 
cussions of diversity is ‘by-product’. True to the 
etymological implications of the term (Kluge 
1999, 92), by-products are made ‘around’ or ‘near’ 
one another when processing a plant, producing 
material that we sometimes call ‘waste’ or ‘residue’. 
However, human beings have proven over the 
millennia that they do not ‘waste’ these in any 
conceivable way. On the contrary, the ingenuity 
with which everything is used is comparable to 
the processing of a pig - ‘everything is used, but 
the squeal’. There is much here to encourage us 
to pay attention to the notion of collateral assets, 
as brought out clearly by L. Pefia-Chocarro and 
L. Zapata (Chapter 6.3) in their survey of hulled 
wheats in Mediterranean mountain areas and their 
broader archaeological and historical attestations. 
Einkorn, emmer and spelt (Triticum monococcum, T. 
dicoccum and T. spelta) are highly resistant to disease, 
well adapted to cultivation in mountain soils and 
fit into an intriguing biodiversity portfolio of rural 
subsistence strategies. They provide both food 


and fodder, as well as a rich collection of domestic 
uses in patterns that vary subtly over time and 
can be perceived through fruitful confrontation 
of archaeological evidence with that from other 
disciplines. At times, what we perceive as a by- 
product can be determinant in the overall value 
of crops. Emmanuelle Bonnaire (Chapter 6.4) takes 
the example of vegetal material produced during 
threshing of various cereals that has been utilised in 
tempering earthen structures and thus emphasises 
a particular aspect of palaeoenvironmental research 
that helps elucidate the entire sequence of cereal 
processing. Her work necessitated setting up a 
reference collection of distinctive criteria in order 
to identify taxa in situations without preservation 
of charred, waterlogged or mineralised remains. 
This has involved elaborating the methodology 
for sample choice, observation and description 
of imprints, and identification of elements, using 
a reference collection from modern cereals. Her 
results can complement those from seed analysis 
and also provide indirect information about building 
techniques and the overall plant economy of a site. 


The present-day uses of a grass confirm their value 
as testimony to past practices, as Patricia Anderson 
(Chapter 6.5) shows in a review of several years of 
fieldwork in northwest Tunisia. Her interest in, 
and encouragement of, an older man well-known 
for basketry work with the wild grass called dis or 
diss (Ampelodesmos mauritanica), also used as fodder, 
took a very positive turn in the promotion and 
appreciation of a traditional craft artefact. Made 
with tools well attested from the Neolithic on, 
these carrying recipients have proved more resilient 
than their present-day plastic replacements. At 
a time when motorised transport has taken a 
down-turn in the face of fuel scarcity, both animal 
transport and the efficient containers it requires 
are seen in a new light. Still in the Mediterranean 
sphere, Bui Thi Mai, Michel Girard and Francois 
de Lanfranchi (Chapter 6.6) trace possible ancient 
uses of the mastic tree (Pistacia lentiscus L.), most 
especially the oil it furnishes, in comparison with 
recent ethnological inquiries. Experimentation was 
carried out in a Sardinian community still familiar 
with the know-how of traditional production 
practices, an approach that greatly enhances any 
evaluation of archaeological remains of Pistacia. 
In the final contribution, we move to East Asia, 
where Bui Thi Mai and Michel Girard (Chapter 
6.7) launch onto the trail of the various uses of 
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Dipterocarpaceae (gurjan family) in Vietnam, most 
particularly the series of plants that produce an 
oleoresin suitable for processing into boat caulking. 
They observed present-day practices in their 
ethnographic inquiries and discuss the pertinent 
literature about modern round-boats; as well asthe 
remains and techniques implied by analysis of the 
late fifteenth-century Brunei wreck. They detailthe 
entire process from tapping to the final product 
used in caulking, along with the use of other vegetal 
fibres and animal products, demonstrating that 
ethnographic inquiry and palynological analysis 
can dovetail in the same research project. 


There are many threads linking these articles 
and the reader will discover such notions as the 
cross-over of food and fodder, the significance of 
fermented products or the highly ‘structural’ virtues 
of different products that, literally, mean they hold 
things together. There are also reminders that, 
between the ‘standing’ and the ‘cut’ crop, it may, at 
times, be the standing one that most valorises the 
plant and insures its continued cultivation or care. 
Whether dealt with explicitly or implicitly, there is 
much in these analyses to stimulate our discussions 
of terminology and our conceptions of the spectrum 
of possible relations between humans and plants. 
The examples given can join the extensive work 
already available that nourishes the debate over 
how we choose and use terms, even terms such as 
crop or agriculture (see, for example: Brookfield 
2007; Brush 2004; Deur and Turner 2005; Estabrook 


2006; Hildebrand 1993; Leach 1997; Väzquez-Garcia 
2008; Zapata et al. 2004). 


The authors here also point out some very basic 
opportunities we must seize, such as the spur of 
ethnological inquiry and presently-known uses for 
the careful construction of reference collections. 
They examine the wealth in variations of patterns 
of plant use in one area and over time. They speak 
of risk-buffering and the intricate interweaving 
of agrarian production and animal management, 
at times under the shadow of legal restrictions 
that impose one production and exclude another. 
There are many examples of replacement and loss, 
but also of revival, of the wealth of skills and the 
simplicity of tools. The contributors observe how 
underutilised and non-commodity products may, 
suddenly, capture hearts and please the pocketbook 
or take their place in a scheme of cultural heritage 
management. Implicit in all of the articles is the 
conviction that past practices may very well not be 
taken up again, but that they have much to teach 
us about the resilience of farming communities, 
their skills and depth of experience. Above all, 
these contributions converge to remind us that such 
practices, and the plants involved, long sustained 
us, that they had their place in complex and often 
carefully planned production systems, and that 
they provided a bulwark against a certain ‘loss 
of sovereignty’ (Väzquez-Garcia 2008, 75), which 
happens when we replace ‘artefacts’ with ‘goods’ 
(Glassie 1999, 77). 


6.2. ‘HUMBLE PLANTS’: USES OF FURZE AND NETTLES 
IN THE BRITISH ISLES (AND BEYOND) 


Cozette Griffin-Kremer 


Usefulness can be a rather capricious concept. What 
was considered highly useful yesterday may no 
longer find favour today. The positive side of this 
is the pleasure of finding an often rich heritage of 
plant lore in ethnographic reports, literature and 
ancient law, as well as popular wisdom in the form of 
proverbs, rhymes, songs and fairy tales - sources that 
are not always sufficiently taken into account. This is 
definitely the case for common furze (Ulex europaeus 
L., Fig. 6.1) and nettle (Urtica dioica L., Fig. 6.2); today 
often qualified as noxious invasives. Recalling their 
uses can contribute much to constructing a balanced 
perspective on notions of diversity. Both have been 
widely utilised well beyond the European scene, but 
pride of place here will be given to sources from the 
British Isles (Fig. 6.3). 


Furze 


From Fencing to Fuel 

A. T. Lucas (1958, 144) comments that: ‘cut furze 
served the purposes today served by fencing wire, 
barbed wire, netting wire, chain-link fencing and 
the electric fence’ and this was most especially 
pertinent in the case of Ireland, where observers 
were often struck by the role of temporary fencing 
and even non-enclosure of domestic stock (Evans 
1956; 1957, 100-118, 201). As temporary fencing, 
furze could be qualified as a dead hedge, but it was 
equally important as a live one (a requirement in 
steeplechase rules even today). From the time of the 
earliest Norman occupation, it was sown, like the 
hawthorn, to provide coverts for foxes and rabbits 
(Humphries and Shaughnessy 1987, 20). 


Fig. 6.1. Common furze or gorse (Ulex europaeus), here as an 
invasive plant in North America. Image: Forest & Kim Starr, U.S. 
Geological Survey, Bugwood.org. Inset: drawing from Thomé 
(1885, plate XVI,3, modified). 


Fig. 6.2. The stinging nettle (Urtica dioica), photographed in the 
backyard of the University of Natural Resources and Life Sciences 
(BOKU), Vienna. The wind-pollinated (anemophilous) flowers are 
unisexual and found on separate plants, thus resulting in female 
(left) and male (right) individuals. Image: A. G. Heiss. 
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Fig. 6.3. Map of the British Isles (United Kingdom and Ireland). Map: R. Lugon, J.-C. Loubier and A. Chevalier. 


Furze also figured as a component in constructions. 
Its properties of stiffness and prickliness made it 
an excellent stop-gap in hedges and walls. It was 
also utilised as wattle in doors and the walls of 
duck houses, as under-thatch for the roof and as 
bonding in plaster for the inside and outside coating 
of houses. Furze could ‘construct’ what we would 
ordinarily term the landscape: a furze bush was 
often planted near the house to dry clothes on after 
washing - a role shared with the hawthorn - and 
this protected the laundry from intrusive animals 
as well. 


It was sown with saplings, to guard the young plants 
against both wind and herbivores, planted with peas 
to protect them from rodents or cut and laid on top 
of seed beds to keep birds and rats off. It protected 
hay ricks and corn stacks from rodents, birds or 
cattle and attached to ships' ropes to stop rats from 
boarding. Furze could just as well protect animals, as 


when it was set out in ‘curtains’ in brooding boxes 
to prevent chicks from smothering one another 
(Lucas 1958, 133-144). 


Moving to what is ‘under’ the landscape; furze was 
an excellent soil stabiliser and served as fill for 
reclamation of land. One of its prime roles was in 
the construction of field drains in a layered plan 
or allied with stone courses, eventually rotting to 
leave a hollow drain tunnel (Lucas 1958, 150-151). 
The same qualities made it an outstanding material 
for pitting potatoes, turnips and apples for field 
storage: ‘When they pit apples which they have not 
room to store otherwise they put furze about 18 
inches deep in the bottom of a shallow trench and 
then the apples, piled up like potatoes in a pit, then 
furze up the sides and top before covering with clay. 
The apples stored this way do not get the smell of 
clay as happens when straw is used and they keep 
fresh and sweet’ (Lucas 1958, 146-147). 
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Furze’ role was not limited to rural life. The wood 
itself was highly prized as a material for domestic 
articles, running from hurley and walking sticks 
to umbrella and hammer handles, as pieces for 
straddles and panniers, as the thole pins for 
currachs (Irish river boats) and as ribs in lobster 
pots (Lucas 1958, 165-166). It was an essential 
part of soil processing for field crops; being used 
as a ‘brush’ or harrow for covering seed, to aerate 
grassland, to spread top dressing (manure) on fields 
and even to brush the hoarfrost off potato plants. 
The plant provided a fine ‘bedding’ material in 
every sense, for both people and animals, and was 
also strewn outside to collect manure for dunging 
(a practice attested even more recently in Portugal 
for broom, the estrume, or composted dung in giesta, 
two Cytisus species, Estabrook 2006, 310; Lucas 1958, 
124-128, 155). 


Furze wood makes fine fuel in limekilns and bakers’ 
ovens, as well as to melt tar for ships. As such, it was 
a true commodity; subject to intense speculation in 
the towns and widely traded as acash crop gathered 
by the poorest country folk. As a consequence, it 
was also the object of Church tithes. We know that 
its function as fuel for bread took on enormous 
proportions in Ireland from the Norman period 
on because it is often mentioned as a fire-hazard 
(Humphries and Shaughnessy 1987, 18; Lucas 
1958, 24-25, 55-65). It seems that furze charcoals 
can be discriminated from other Fabaceae, so this 
line of investigation might be pursued further in 
archaeological contexts (Bouby pers. comm. 2006, 
citing Marguerie 1991, 57-58). 


Nourishment, Enhancement and Beyond 

Furze consumption in bakers’ ovens produced a 
significant by-product - ash - that was sought after 
as a soil improver and fertiliser, usually placed 
as a first layer in lazybeds just under the soil to 
improve the texture and taste of potatoes. There 
are indications that it was systematically planted 
in some areas of Ireland, creating ‘furze brakes’ 
made by cutting sod rolls to burn and spreading 
the ash with considerable expertise (Lucas 1958, 
38). There may well have been other reasons for 
planting furze brakes, since they would have been 
effective nitrogen-fixers, comparable to the broom 
brakes or giestals reported on for the Portuguese 
Beira Alta area (Estabrook 2006, 307-319). 


Furze was given as fodder to rabbits, horses and 
cattle and was said to give a special lustre to animals’ 
coats in sources all over the British Isles (Humphries 
and Shaughnessy 1987, 20, 18; Harris 1991, 21). It 
was added to wine and whiskey as a flavouring, to 
butter to lend it colour and utilised widely for yellow 
and green textile dyes. The plant was administered 
as a medicinal to animals and humans: as a 
vermicide and a cure for jaundice, kidney stones, 
obesity, coughing, hiccough, heartburn and various 
swellings, and even as an insecticide in the garden. 
Furze ‘brew’ or tea was thought to be a general tonic 
and blood-purifier whilst a burning furze twig cured 
ringworm. Furze bark was even smoked as a tobacco 
substitute (Humphries and Shaughnessy 1987, 20; 
Lucas 1958, 186), which hints at properties or older 
uses of many plants that may have gone unrecorded. 


There is also a wealth of attestations to use of 
furze in ceremonial, ritual or festive contexts. Its 
yellow colour was associated with the opening of 
summer (around May Day) and the beginning of 
the butter season; when furze served as May ‘Bush 
and Bough’ because they safeguarded cows and 
their products. It was burned in the fields to protect 
the land and cattle were driven between burning 
bushes for the same reason. The plant loomed large 
in other holiday practices; for the Wren Hunt on 
St. Stephen’s Day and for making Saint Patrick’s 
crosses in Ireland, and was deemed powerful, at any 
time of the year, to protect from witches, fairies or 
‘powers’ - so was an essential part of bridal bouquets 
(Grieve 1931, 367). 


If a furze bouquet made a lucky wedding, it was 
also associated with the last life-cycle event, as we 
see in attestations from across the British Isles that 
wicked souls travelling to the land of the dead would 
be pierced to the bone by furze (Humphries and 
Shaughnessy 1987, 22). Popular wisdom abounds in 
etiological tales about the plants - a legend about 
Saint Patrick explains why furze is prickly and its 
base so often brown. Saint Patrick (a Briton) told his 
houseboy he was apt to say impolite things about 
Ireland while asleep. When he repeatedly cursed 
the place, the watchful child each time diverted the 
malediction to the tips of the rushes, the tips of the 
horns of white cows and to the bottom of the furze, 
which explains why the end of rushes are withered, 
the tips of cows’ horns are black and the lower 
parts of the furze are brown (Vickery 1995, 324). 
Thus is a plant woven into a belief system and used 
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in narrative to elucidate the prickly relationship 
between a saint and the land he converted. 


Most of these examples of popular custom and 
belief come from nineteenth and, especially, 
twentieth-century ethnographic sources, but there 
is no reason to think such practices were not older 
(Lucas 1958, 149, 158). There is ample evidence to 
support this proposal, especially as regards the 
value of furze and the furze brakes. It is in the 
fourth category (‘bushes of the wood’) of valuable 
woods in the Old Irish tree list, furze mountain 
pasture was rated fifth among the six categories 
of valuable land and unauthorised cutting of furze 
was punished by three days of distraint (Kelly 
1998, 380-381, 394-395). This is reflected in recent 
popular sayings about soil qualities, such as 'gold 
under furze, silver under rushes and famine under 
heath' (Vickery 1995, 157); whilst a twelfth-century 
Irish text declares that the reign of a great king is 
portended by an abundance of furze bushes (Lucas 
1958, 11). The earliest sources to mention furze after 
these Medieval documents are from the seventeenth 
century and they second the judgement that furze 
land is considered 'profitable; noting that furze 
raises ‘wasteland’ to the category of ‘part profitable’ 
(Lucas 1958, 16). 


The purposely-planted broom brakes in Portugal, 
that could occupy up to one fourth of a land- 
holding mainly dedicated to rye and fodder crops 
(Estabrook 2006, 317), have been taken as a hint 
that furze was more widespread in the British Isles 
in the past, before the land transformations of the 
eighteenth to twentieth centuries CE (Humphries 
and Shaughnessy 1987, 16). The plant was certainly 
held in high esteem in many areas and taken 
as emblematic of a homeland, as opposed to a 
foreign ‘intruder’: ‘on the back side of the Mournes 
[Mountains in Ulster], the tall coarse whins [furze] 
are termed Scotch whins, in contrast to the wee soft 
kindly Irish whins’ (Evans 1989, 77). 


Nettles 


A character in Victor Hugo’s Les Misérables laments: 
‘And what does the nettle require? Little earth, no 
attention, no cultivation.... With a little trouble, the 
nettle would be useful; it is neglected and becomes 
harmful’ (2005, Vol. 1, 193-194). The same passage 


notes several of the uses of nettles we also find in 
the British Isles: as food and fodder, fibre and dye. 
In spite of its ‘neglect’, the plant seems to have been 
highly regarded in some places and at some times. 
The eighteenth-century Scottish poet Thomas 
Campbell noted: ‘In Scotland, I have eaten nettles, 
I have slept in nettle sheets and I have dined off a 
nettle tablecloth. The young and tender nettle is 
an excellent potherb. The stalks of the old nettle 
are as good as flax for making cloth. I have heard 
my mother say that she thought nettle cloth more 
durable than any other species of linen’ (Grieve 
1931, 575-579). Nettles have many uses, indeed - in 
textiles, as food and fodder and, finally, as a support 
to general well-being. 


Textiles 

Nettle is usually thought of as ‘stinging’ but is soft 
and has great tensile strength when processed 
into textile fibres. The plant was also utilised as a 
dyestuff, especially on woollens - a practice taken 
up again during the Second World War (Vickery 
1995, 257). Nettle as a textile plant was still used 
in the twentieth century in some parts of Europe, 
especially during World War I, when Germany and 
Austria ran short of cotton and took up nettle as 
a substitute, with the quantity gathered rising to 
2.7 million kg in 1917 in Germany alone. Due to its 
extreme fineness, nettle was also utilised to make 
artificial silk and in the manufacture of gas-mantles 
and gas-masks (Grieve 1931, 576). 


This ancient role as a textile fibre appears to be 
confirmed by its etymology. ‘Nettle’ in English and 
the Irish nenaid (modern neanntog) are linked to 
the words for ‘netting’ and ‘knotting’ (Kluge 1995, 
586; Vendryes 1960, N-9). Perhaps because of the 
contrast between its stinging aspect and softness as 
a fabric, nettle cloth is well attested as ‘magical’ in 
popular tales or learned renderings of them such as 
Andersens’ (1838) ‘The Wild Swans’. Archaeological 
remains of both Urtica dioica and Urtica urens have 
been found from Gallo-Roman through to early 
modern sites in France and Germany, but such traces 
do not provide information on the use of the plant 
in textiles (Wiethold per. comm. 2006). Some early 
finds of nettle in Scandinavia appear to long have 
been interpreted as flax (Barber 1991, 19; citing 
Hald 1942, 34, on the Oseberg Ship fabrics). Nettle 
seeds are regularly found in waterlogged contexts 
from the Neolithic on, in France and Switzerland, 
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for example (Bouby per. comm. 2006; Jacomet pers. 
comm. 2006), and archaeobotanical analyses are 
increasingly revealing the possible presence of such 
textile plants (e.g. Dietsch-Sellami et al. 2008). 


A Humble Food and Fodder 


Narrative tales in Germany refer to nettle as a 
famine food (Heiner 2006) and the plant is often 
associated with the long-remembered hard times 
in seventeenth- and eighteenth-century Scotland 
(Grant 1961, 95), where nettle is still a regular 
ingredient in culinary traditions and cultivated as a 
potherb (Grieve 1931, 577; Davidson 1999, 531-532). 
Nettles may have marked popular memory as a 
famine food but there is some indication they were 
once part of the regular diet in Ireland, at least of 
modest folk, often in combination with charlock 
(Sinapis arvensis L.) (Lucas 1959, 140-141). Older 
sources mention nettles as a food essential not 
only to the poor but also to the saintly and, along 
with dairy products, a vital element for all classes. 
A tale about the sixth-century Saint Columba (The 
Martyrology of Oengus [CELT]) mentions that he ate 
only nettles with melted butter. As for Saint Kevin, 
who died in the early sixth century, he was said to 
have subsisted for seven years with no food but 
nettle (or nettle and sorrel). This diet turned his skin 
green (Plummer 1910); a trait he shared for the same 
reason with the Tibetan Buddhist sage Milaraspa. 
Ascetic practices are a use of plants we might rarely 
think to evoke, but they once motivated socially 
important minorities in many places in the world 
- nettles were used for self-flagellation in early 
Ireland, as elsewhere, which is mentioned in the 
Penitentials and gave rise to the term 'urtication' or 
“urtification’ (Werblowsky 1968). 


Nettles are far more often cited as fodder for poultry, 
pigs and cattle, and renowned for improving coat 
sheen and egg production (Grieve 1931, 577, 579). 
During the 1930s, when turkey production was 
on the rise in Britain, nettles were regularly used 
as feed to put weight on young birds quickly, a 
practice that continued in Suffolk at least into the 
1990s. Among its miscellaneous alimentary uses, 
the plant is still a component in local beer-brewing 
in Scotland and Lancashire, its juice was used as a 
rennet substitute and it was a component in making 
Cheshire cheese (Vickery 1995, 253-255). 


From Soil-Food to Sacking to Flogging for Fun 

Like furze, nettle also ‘feeds’ the soil and is highly 
valued as compost. Nettle leaves were used in 
packing stone fruits or tomatoes to help retain their 
bloom and freshness so they would travel, ripen 
and store better. The plant was also said to keep 
frogs away from beehives and flies from larders 
(Grieve 1931, 579). Nettle is a good indicator of 
garden biodiversity, and its protective properties for 
orchard and soft fruits are being reassessed (PFAF). 


Nettles figure among the plants that were used as 
medicinals and were considered bracing or tonic 
in a broader sense, especially at the end of winter 
(Danaher 1972, 119-120; Baker 1995, 106). The plant 
was especially renowned as a blood-stauncher and 
also used as a gargle or to soothe burns. The old 
practice of ‘urtification’, or flogging with nettles, 
was long thought to cure rheumatism and this may 
be connected with the many customs involving 
stinging with nettles throughout the British Isles 
(Danaher 1972, 120; Roud 2006, 167-168, 199). 


Perspectives on Diversity 


Furze and nettles have many a virtue in common: 
both are associated with land value and soil 
improvement, with what we might term bodily 
improvement, with preserving other plants from 
unpleasant smells and keeping them fresh, with 
particular skills and wisdom and, last but not least, 
with saintly lives. Both plants were used to enliven 
narrative and explain the ways of the world, even 
unpleasant aspects ofthe afterlife. Furze and nettles 
open a window on plants as part of other ways of 
looking at the world than our own, and remind us 
thatthe plants we focus on today may simply reflect 
a shift in our attention over time. Anthony T. Lucas 
(1959, 144) had a most interesting, very tentative, 
comment on this very subject: ‘In the case of both 
nettles and furze, the writer is inclined to think 
that this limited medicinal use is the last lingering 
trace of the tradition of the former widespread use 
of the plants: of furze for animal food and of nettles 
for human food’. 


A glance at the highly diverse uses of furze and 
nettles enables us to think again about concepts 
such as intensification (and, consequently, de- 
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intensification), and about plants that do not fit 
neatly into our usual categories of wild, cultivated, 
domesticated and so on. Both furze and nettles 
seem to be barely tolerated in many present-day 
recommendations (e.g. GISD, USDA), yet furze 
figured among the valuable woods in older Irish 
law and nettles were the food of saints. At times, 
some older practices involving such plants may 
come back to the battlefield for a surprising new 


round. This is the case of the ‘nettle war’ in France, 
where nettles have hitthe headlines in recent years 
because the production of nettle slurry (purin d’ortie) 
as a home-made fertiliser came into direct conflict 
with the interests of the agro-chemicals industry, 
with considerable legal consequences (JO 2009). 
This incident highlights yet another aspect in the 
issues of diversity - the intriguing human quest to 
control by undiversifying. 


6.3. VERSATILE HULLED WHEATS: FARMERS’ 
TRADITIONAL USES OF THREE ENDANGERED CROP 
SPECIES IN THE WESTERN MEDITERRANEAN 


Leonor Peña-Chocarro and Lydia Zapata 


Introduction 


Hulled wheats (einkorn, emmer and spelt) have 
been the source of food for many cultures across 
Europe and the Near East. Together with barley, 
two hulled wheats (einkorn and emmer) were the 
first domesticated cereals more than 10,000 years 
ago. From the Neolithic period onwards, einkorn 
and emmer have always been present in the crop 
assemblages of many sites in Europe and the Near 
East. In fact, both species were staples for millennia, 
supplying nutritional requirements to prehistoric 
populations. As suggested by Nesbitt and Samuel 
(1996), their important role in past agricultures 
contrasts enormously with their modern conception 
as minor and, in some cases, endangered crops. 


The term hulled wheats describes a group of species: 
Triticum monococcum L. (einkorn), T. dicoccum Schiibl. 
(emmer) and T. spelta L. (spelt) whose tough glumes 
adhere to the grain after the wheat has been 
threshed. The final product is, therefore, whole 
spikelets as opposed to the free-threshing species 
whose grains easily separate from the chaff. This 
important characteristic makes them very resistant 
to fungal diseases and well adapted to poor soils in 
mountain areas where they still survive. 


In Europe, the development of new agricultural 
systems with more high-yielding varieties and the 
consequent loss of the traditional agroecosystems, 
were the causes of the final replacement of the 
old traditional varieties by new improved ones, 


thus increasing biodiversity loss. In addition, the 
difficulties in processing hulled wheats, in contrast 
with the much easier handling of free-threshing 
species, also influenced the abandonment of these 
crops during the last century. Although their final 
replacement occurred over the twentieth century 
in most areas, hulled wheats had already started 
their retreat much earlier. According to the available 
European archaeobotanical literature, hulled wheats 
were replaced by free-threshing wheats during the 
first millennium CE (Nesbitt and Samuel 1996). This 
replacement was not homogeneous and there were 
areas where, at particular times, hulled wheats 
appeared as the dominant species, and others in 
which they continued to be cultivated until the last 
century on a smaller scale. 


Today, hulled wheats are considered underutilised 
species. The term can be confusing, since it may 
include many different categories and situations, as 
suggested by Padulosi and Hoeschle-Zeledon (2004). 
In this paper, we have adopted the definition used 
by these authors: ‘non-commodity crops, which are 
part of a larger biodiversity portfolio, once more popular 
and today neglected by users’ groups for a variety of 
agronomic, genetic, economic, social and cultural factors’. 
Hulled wheats survive today in mountain areas of 
Europe, the Near East and North Africa, where local 
farmers still cultivate them by traditional methods. 
In many cases, these crops are closely linked to rural 
landscapes where biodiversity and rural livelihoods 
are extremely threatened. 
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The Western Mediterranean 


In the western Mediterranean, and particularly 
in Spain, hulled wheats appear from the very 
beginning of the agricultural expansion (ca. 5,500 
BCE). In contrast to other European areas, like 
central Europe or the nearby Italian Peninsula, 
where hulled wheats became the dominant species 
when agriculture spread to these areas, Iberia was 
characterised by the presence of a wide range 
of crops with no clear specialisation in hulled 
wheats. Within Spain, there were regions, such 
as the Basque Country or some areas in the north 
Castilian plateau, where particularly emmer - and 
to a lesser extent, einkorn - were the dominant 
species (Zapata et al. 2004). Alongthe eastern coast, 
however, both species were seldom major crops. 
The available data for later periods indicate the 
presence of these species in the archaeobotanical 
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record with some high peaks in particular periods 
and areas (Buxó et al. 1997). Over time, nevertheless, 
their importance decreased gradually, although 
they never disappeared. 


The case of spelt is somehow different. The first 
evidence from the archaeological record comes 
from the Iron Age from the site of Intxur (Cubero 
1996; Fig. 6.4), while a further record is dated to 
the Roman period (Buxó 1997). In both cases grains 
and chaff were retrieved. One of the main problems 
related to the scarce archaeological information on 
these species from Roman times onwards stems 
from the rare application of recovery techniques 
in excavations from historical periods. Hence, 
most of our data on hulled wheat cultivation in 
medieval times originates in written sources, both 
Christian and Muslim. Amongst the numerous 
monastic and civil documents which contain 
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Fig. 6.4. Map of the western Mediterranean Sea with the countries, regions and sites mentioned in the text. 1) Archaeological Iron 
Age site of Intxur, Basque Country, Spain; 2) Archaeological Bronze Age site of Minferri, Catalonia, Spain. Map: R. Lugon, J.-C. Loubier 
and A. Chevalier. 
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insights into agriculture, the Cronicön Albendense 
(833 CE) (Anonymous, twelfth century) contains 
the first reference to emmer/spelt, indicating that 
the Asturian escanda (generic name for both emmer 
and spelt) was one of the well-known products 
of Spain. The Muslim period also witnessed the 
prolific production of many agrarian treatises in 
which hulled wheats, in particular, einkorn, are 
well represented. In his masterpiece, Ibn-al Awwan 
(1988) refers to several types of hulled wheats, 
amongst which some could be identified as einkorn. 
Hernández Bermejo and Garcia Sánchez (2008) 
mentioned this species in their thorough analyses 
of the members of the Gramineae present in al- 
Andalus, through the study of Andalusi agronomic 
texts from the period. 


For the twentieth century, the detailed statistical 
records of the Spanish Ministry of Agriculture show 
that, even if the numbers of hectares dedicated to 
the cultivation of hulled wheats decreased with 
time, einkorn, emmer and spelt were still cultivated 
onasmall scale. This, of course, does not imply that 
they did not play an important role within the rural 
economies where their cultivation was maintained. 
In fact, as this paper will demonstrate, hulled 
wheats played a crucial role in the rural subsistence 
strategies of local communities until recently. 


Human food, fodder, thatching, crafts, fuel, stuffing, 
isolating material and food specialties represent 
some of the different uses of these species in 
the recent past. These traditional uses are, in 
some cases, strongly related to regional heritage, 
and this has sometimes been used to boost their 
cultivation. In fact, in some European regions (e.g. 
Switzerland, Germany or France), hulled wheats 
have managed to occupy a specific niche related to 
organic food and the revival of the now fashionable 
natural foods. The growing links between food 
and culture, largely absent in the past discussions 
on conservation of biodiversity, have led, in some 
areas, to a revival, accompanied by significant signs 
of regional identity. This is also the case of emmer 
in some Italian areas, where its popularity amongst 
certain communities has led to the revival of its 
cultivation (Papa 1996; D’Antuono and Bravi 1996), 
and of spelt in Asturias, where spelt cultivation has 
recently been promoted. In addition, their specific 
adaptation to mountain areas, marginal soils and 
harsh conditions has allowed their continuous 
cultivation in these rugged regions, filling a specific 


niche within the rural economies and increasing the 
agrodiversity of the areas where they grow. 


In Spain, these crops were still grown in the 1990s 
(Pefia-Chocarro 1996; 1999; Pefia-Chocarro and 
Zapata 1998; 2003; Pefia-Chocarro et al. 2009). 
Emmer and spelt were grown in the central mount- 
ain area of Asturias, in northern Spain. Although 
emmer was once part of the spelt crop, nowadays 
it has almost vanished from Asturian fields. 
Instead, spelt is still cultivated in the area, linked 
to a developing urban market of spelt products. A 
small-scale association of spelt producers, and a 
wide range of initiatives promoted by growers and 
small entrepreneurs interested in their revival, is 
opening a new avenue for the survival of this crop. 
Einkorn was grown in the southern part of Spain 
(Andalucía) where it was cultivated until the early 
1990s. In addition to the Iberian Peninsula, einkorn 
has been documented in the western Rif (northern 
Morocco), where this species is seriously threatened 
by the development of modern ways of life and 
consequent abandonment of traditional activities. 


Multipurpose Cereals 


Hulled wheats have traditionally provided human 
and animal food, and this has, perhaps, been the 
better known aspect of these species. There are 
many references to the traditional use of their 
grains to produce human food, in the form of flour, 
or whole grains consumed as bread, biscuits, soups, 
or porridge (Hillman 1984b; papers in Devroey and 
van Mol 1989; papers in Padulosi et al. 1996; papers in 
Duplessy et al. 1996). References refer not only to our 
most recent past, or the present day in some areas, 
but also to earlier periods. In addition, in many 
regions, particularly in the Mediterranean, the diet 
of domestic animals has included hulled wheats, 
either as green fodder (Pefia-Chocarro 1999) or, 
more commonly, in grain form. Farmers described 
the advantages of these species as lending particular 
sheen to animal hair, whiteness to hen eggs and 
their medicinal properties for cows after giving 
birth. But, like in modern industry, where cereals are 
split up into many different products (starch, fibres, 
bran, etc.) and, in turn, into molecules for supplying 
new markets and industries with new components, 
traditional farmers have also taken advantage of the 
versatile uses of hulled wheat by-products (straw 
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and chaff). At least in the recent past, non-food 
products have also been an important factor in 
farmers’ decisions to maintain these species. 


Ethnographic research carried out in areas of the 
Iberian Peninsula and northern Morocco, where 
these three species were still cultivated until 
recently, has allowed documentation of a wide 
variety of uses which illustrate the versatility of 
these crops. The information was collected over 
several years of research (1991-2000) in different 
areas and during different research projects (for 
an updated report see Pefia-Chocarro et al. 2005). 


The different regions where these crops have 
been studied belong to areas of different cultural 
traditions, so the patterns of use in each show 
great variability. As mentioned above, grains 
have been used both for animal and human 
consumption, while the straw has been utilised 
for several purposes, such as thatching, basketry, 
stuffing, fuel, etc. Some of this information has 
been published elsewhere (Pefia-Chocarro 1996; 
1999; Pefia-Chocarro and Zapata 1997; 1998; 2003; 
Pefia-Chocarro et al. 2005; 2009) and what follows 
is a review, including references, to other areas for 
which data is still unpublished. 


Einkorn (Triticum monococcum L.) 

In most areas of einkorn cultivation, this species is 
generally grown for animal food or other purposes 
related to its straw. As part of animal diet in Spain, 
einkorn was fed as whole spikelets to goats, mules, 
donkeys and hens or, milled and mixed with water 
and often with other flours, to pigs and cattle. 
The same applies for areas of Italy (Fig. 6.5) where 
einkorn was cultivated, as reported by Hammer and 
Perrino (1984) and Perrino et al. (1996). Another 
interesting area of einkorn cultivation is the 
Carpathians where the most recent use of einkorn 
is also for animal food. Several authors (Gunda 1983; 
Perrino et al. 1996) reported its excellent properties 
in feeding cattle, pigs, sheep and fowl. In Morocco, 
recent research (Pefia-Chocarro et al. 2009) indicates 
that einkorn is commonly fed to animals and, in 
particular, to hens to produce particularly white 


eggs. 


Although einkorn was part of the human diet from 
prehistory, its consumption in more recent times 
seems to have decreased as new generations move 


away from the traditions of the past. In fact, at least 
during the last centuries, einkorn has not been a 
major component of the human diet in Europe. 
In Spain, nonetheless, farmers still remember its 
consumption in times of scarcity. In Romania, 
according to Borza (1945) and Gunda (1983), einkorn 
was used for making bread. Gunda (1983) notes, 
however, that its flour is generally mixed with that 
of wheat, barley or maize. The same author recorded 
the baking of unleavened einkorn flat bread on hot 
stones in Transylvania. Einkorn is still an element 
in the diet of farmers in the western Rif (Morocco). 
Our recent research in the area (Pefia-Chocarro 
et al. 2009) shows that einkorn is dehusked to be 
consumed in the form of different products (flour, 
cracked grain, noodles, biscuits, etc.), as is the case 
of other wheat species. 


However, einkorn straw seems to have been the 
key element that has guaranteed its conservation. 
In Spain (western Andalucía), Morocco (western 
Rif) and the Carpathian area, einkorn straw has 
traditionally been used for thatching houses and 
huts. In Andalucia there are still examples of what 
was certainly a long tradition of thatching with 
einkorn. Einkorn straw was valued for its hardness, 
durability and ability to protect against rainfall. In 
order to obtain long stalks suitable for thatching, 
farmers followed a series of specific techniques 
for harvesting and threshing. Uprooting or cutting 
very low in the straw were the two techniques used 
by farmers, while lashing is the threshing method 
preferred; in other words, they beat the ears against 
a fixed object, so the grain was removed while the 
whole length of the stalk was preserved. Vignet- 
Zunz (1993) noted, nevertheless, that in some areas 
of Morocco, the ears were harvested first by sickling 
very high in the stem and, only later on, the stalks 
were collected. 


Apart from thatching, einkorn straw has been 
used for many different purposes. Basketry and 
plaiting of goods such as pan covers and decorative 
objects, stuffing of mattresses, cushions and saddles 
are amongst the uses of its straw in the western 
Mediterranean (Peña-Chocarro 1996; 1999). It has 
also been used for smaller activities, such as fire- 
lighting, or as fuel to produce smoke to keep away 
bees while collecting honey. In Hungary, Gunda 
(1983) recalled the use of straw for making hats, 
singeing pigs, tying up vine branches and maize 
stalks and for litter. Borza (1945) also noted the use 
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Fig. 6.5. Map of the eastern Mediterranean countries with the main mountain ranges (Alps, Apennines and Carpathians), Tuscany and 
the Molise regions. Map: R. Lugon, J.-C. Loubier and A. Chevalier. 


in Romania (Fig. 6.5) of einkorn straw to tie selected 
grapevine branches to wires so that growth could 
be better controlled. 


Emmer (T. dicoccum) and spelt (T. spelta) 

For emmer and spelt, most of the information 
collected in Spain on their uses relates to the 
production of bread, either from flour from one 
of the two species or from mixtures of different 
flours. Apart from the key product, escanda bread, 
as it is locally known in Asturias, there are other 
types of foods made with their flour. An example 
is the panchén (a sort of dough slowly baked on the 
fireplace and consumed with milk and sugar). Other 
products include a kind of porridge (traditionally 
consumed with milk) and a variety of pancakes and 
crépes (Peña-Chocarro 1996). In this region, the 
consumption of hulled wheats never spread outside 
the area of cultivation. 


During the 1990s, some regions of Italy witnessed an 
increase in the popularity of hulled wheat, linked 
to the revival of traditional foods and the invention 
of new ones, e.g. biscuits, pasta, etc. (Padulosi et. al. 
1996; Perrino et al. 1996). Nowadays, a flourishing 
industry related to emmer products (pasta, bran, 
flakes, biscuits, etc.) is established in areas such as 
Tuscany, as well as in other European regions, such 
as the Carpathian Mountains (Gunda 1983). 


Emmer and spelt are rarely used in Asturias 
for animal feed. However, in those cases where 
these species are used for fodder, farmers highly 
recommended it for feeding animals for sale. 
Hulled wheat fodder was particularly valued for 
its properties for increasing hair sheen. In Italy, 
Hammer and Perrino (1984) reported the same 
quality, but for pigs. In Navarra, where emmer wheat 
was cultivated until the 1980s, it was exclusively 
used as an animal feed for cattle, horses, pigs and 
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sheep. Farmers also recommended it for young 
horses, either milled or in spikelets or mixed with 
other grains (Pefia-Chocarro and Zapata 1997). In 
the Carpathians (Gunda 1983), pigs fed with emmer 
are thought to produce a more tasty bacon. 


Animals were also fed with green fodder from 
hulled wheats. Whilst emmer in Navarra was often 
harvested in late spring and used for green fodder, 
farmers in Asturias only used it occasionally. 
Examples from Italy (D’Antuono et al. 1993) show 
their use in the Molise region and further south 
(Hammer and Perrino 1984). 


Conclusions 


Hulled wheats have been an important resource 
in Mediterranean mountain areas, not only for 
their multipurpose character, but also for their 
capacity to cope with harsh conditions and poor 
soils. They provided human and animal food as 
well as material for many different purposes 
beyond nutrition. For example, until recently, 


einkorn straw - at least - was considered the main 
product in many of the areas where it was grown. 
Nowadays, however, hulled wheat cultivation has 
almost disappeared, with only a very few areas 
where these crops are still maintained. Factors such 
as migration, market demands and agricultural 
policies, amongst others, can be considered the 
driving forces causing the fragmentation of habitats 
and the disappearance of many of these valuable 
agroecosystems and their biodiversity. Hulled 
wheats had their own role and contributed to the 
production of food and raw material for different 
purposes. In addition, traditional farming practices 
helped to maintain the cultural landscape in which 
they were embedded. Crop diversity in these areas 
is an important element, but of equal importance is 
the set of practices and techniques associated with 
these crops. Thousands of years of cultivation have 
allowed the development of specific management 
practices and uses which explain their presence 
nowadays in rich ecosystems severely threatened 
by modern development. The wealth of farmers’ 
traditional knowledge linked to these species is 
undoubtedly the key to their future conservation. 


6.4. USE OF CROP-PROCESSING BY-PRODUCTS FOR 
TEMPERING IN EARTHEN CONSTRUCTION TECHNIQUES 


Emmanuelle Bonnaire 


Introduction 


Earth is a ubiquitous material found all around the 
world, both in traditional vernacular housing and 
also for prestigious buildings in complex societies, 
where building stone is not available and where 
climatic conditions allow its use (e.g. deserts in the 
Middle East and South America). This is true even 
today for some areas in Europe, where these older 
building traditions have been placed at the cutting 
edge of sustainable architecture (Cousins 2000; 
Houben and Guillaud 1994; Jeannet et al. 2003). Ifthe 
occurrence of such techniques is widespread across 
the world, the technical and material challenges are 
often highly local, since clay soils often hold only 
a small proportion of pure clay. The remainder is 
made up of inert aggregates such as silt, sand and 
gravel. Clay expands and shrinks according to the 
ambient humidity, so controlling this expansion 
and contraction is a prime objective for builders, 
both ancient and modern. In a few areas, the subsoil 
can be used just as it comes from the ground, but it 
generally has to be tempered, and the role of straw 
is paramount in this process. It assists in handling 
and provides reinforcement, as well as minimising 
and distributing the fine cracks that form as the 
earthen material dries (McCann 2004). 


Preparation of earth for building often involves 
the addition of plant temper for both bonding 
and plasticity. Various parts of cereals are used as 
temper and, in most cases, these are by-products 
of crop processing. After a period of time, the plant 
temper usually disappears, leaving impressions 


in the clay. In archaeology, these impressions 
are studied as part of archaeobotanical research 
providing evidence for past agricultural activities 
and techniques. Although the study of impressions 
is done only occasionally, their analysis provides 
useful insights into the ways crop by-products were 
used and completes information obtained through 
traditional seed analysis on the various utilisations 
of cereals. In many cases, this information has been 
insufficiently exploited on archaeological sites 
due to the lack of a reference collection of cereal 
impressions. Therefore, a reference system has 
recently been established (and can be used in all 
temperate regions), enabling the identifications to 
be made through comparison with modern cereals. 


Crop Processing and By-Products 


Earth is an ideal building material which can take on 
various forms, depending on how it is prepared: mud 
bricks, daub, pisé or plaster. In order to reinforce 
the structure of the earth used for building, it 
is necessary to add a plant temper. Also, various 
techniques improve the properties of the earth. 


Most of the plant components used in temper are 
derived from agriculture, commonly from the waste 
generated during the threshing of cereals (Willcox 
1995; Willcox and Fornite 1999). Naked cereals 
(bread wheat or durum wheat) seem to be better 
suited for use as temper, due to their greater ease in 
threshing, than hulled cereals (e.g. einkorn, emmer, 
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spelt, barley) whose glumes, paleas and lemmas 
(chaff) adhere tightly to the grain. This particular 
characteristic determines the way naked and hulled 
cereals are processed, that is, for the hulled cereals, 
dehusking is needed to separate both grain and 
chaff, whereas in the naked forms, threshing is 
enough to separate both (see, for example, van der 
Veen 1999). 


Crop-Processing 


Cereal crop-processing includes a series of different 
steps (winnowing, different sievings, etc.) carried out 
to clean cereal grain of the different contaminants 
(chaff, weed seeds, stems, etc.) so it can be used for 
consumption. The process involves numerous steps 
which vary according to whether the cereal is hulled 
or naked. From the 1980s onwards, ethnobotanical 
data on wheats have been provided by G. Hillman 
(1984a and b; 1985) after fieldwork in Turkey; by G. 
Jones (1984), mainly in Greece; by Pefia-Chocarro 
(1999) in Spain; by S. Reddy (2003) in India (millet 
and sorghum), as well as other researchers working 
in other parts of the world (Harvey and Fuller 
2005). Their observations and studies of traditional 
agrarian practices in regions where agriculture is 
not yet mechanised have provided information 
that is applicable to the reconstruction of past 
husbandry practices. It has been recognised that 
the different operations involved in the crop- 
processing sequence have an important influence on 
the composition of the archaeobotanical samples. 
In fact, the proportions of grains, chaff (glumes, 
rachises, etc.), straw fragments and nodes, weed 
seeds of each product and by-products generated 
after each operation vary at each stage (Fig. 6.6). 


Our main interest here is in the products and 
by-products resulting from crop processing. The 
by-products are often called waste, even if they 
are not always discarded. On the contrary, when 
utilised, they become secondary products. In fact, 
each type of sample resulting from the processing 
operations may have more than one use: roofing 
or flooring, fuel, bedding, fertiliser, fodder, human 
food and temper for building. For this last use, the 
by-products are collected during the various stages 
of cereal processing. Most of the cereal by-products 
used in temper comes from winnowing, during 
which the threshed grains are separated from their 


chaff and impurities. Throwing the threshed cereal 
into the air allows the wind to blow away the lightest 
fraction (chaff, straw, rachis segments, awns and 
light weed seeds) or by-product, while the heavier 
fraction or product (mostly grain) is set aside for 
further processing. 


In the case of hulled wheats, as their glumes adhere 
tightly to the grain (see above), an additional step 
is required which makes it possible to free the 
grain from the chaff. This is done by dehusking, 
a mechanical action which breaks up the glumes 
and frees the grain. The mixture then undergoes a 
second winnowing. The by-products generated in 
this operation can be incorporated in the building 
earth, fulfilling a second function as a plant temper 
for construction material. 


Cereals in Building Material 


Elements of plant temper 

Plant temper is made of cereal by-products genera- 
ted during crop processing and it includes various 
parts of the plant (Fig. 6.7). Cereal stems are made 
up of nodes, where the leaves are inserted, and 
hollow internodes. The ear (or inflorescence) is a 
compound spike at the end of the stem. The ear 
consists of a group of spikelets around a central 
rachis which is made up of nodes and short 
internodes. At each node, a spikelet attaches to the 
rachis. The spikelets have at their bases bracts or 
glumes and contain the individual flowers (florets in 
grasses). Each floret, which will produce the grains, 
is surrounded by bracts called the lemma and palea. 
The lemmas end in long awns. 


Identification: problems and issues 

Through time, the organic parts of the plant temper 
decompose, leaving impressions in the earth that 
once contained them and providing an opportunity 
for their study. Attempts to identify the cereal 
species involved have been made (Willcox and 
Tengberg 1995; Willcox and Fornite 1999). However, 
the impressions are often incomplete, making 
species identification difficult. The major problem 
is, in fact, the absence of detailed information on 
the vegetal structure of cereal glumes and inner 
glumes. This lack of information made it necessary 
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to constitute a reference system in which distinctive 
criteria for the different elements involved was 
established (Bonnaire 2005; 2006). The choice of 
the descriptive criteria is inspired partially by 
work by L. Martin (2002), S. Jacomet (2008) and 
G. Jones et al. (2000). The aim was to provide a 
tool for taxa identification in situations where no 
macro-remains were available. Apart from species 
identification, agricultural practices and modes of 
plant exploitation may be investigated, contributing 
to a better understanding of past human activities. 
Evidence is also provided for building techniques. 


The reference system was based on the analysis of 
key characters of modern cereals (various species 
of wheat, barley, oat and rye). In addition, some 
sub-species typical of temperate regions were 
also chosen (e.g. emmer, hard wheat, bread wheat, 
spelt or six-row barley). Most of the diagnostic 
characteristics were observed in the glumes, 
paleas and lemmas at the level of species and sub- 
species. These elements are extremely fragile 
and tend to disappear when plant remains are 
preserved by charring, but they are represented 
in the majority of impressions found in building 


material. Following this descriptive work on 
modern specimens (Bonnaire and Tengberg 2007), 
particular anatomical characters were attributed 
to each cereal species and results presented in 
atlas form with each sub-species described on a 
card. In addition to the atlas, a summary of all the 
morphological criteria observed for each taxon 
was produced in the form of a classic botanical 
identification key (Bonnaire 2006). 


For the archaeological material, samples were 
chosen and impressions described and analysed 
using the identification criteria developed. The 
selection of samples was made by a series of time- 
consuming sorting procedures. First, the outer 
surfaces were visually examined in order to find 
potential material; in other words, impressions with 
traits likely to be identifiable. Afterwards, sampling 
was carried out according to the archaeological 
contexts and the fragments were examined with a 
microscope (magnification x10) in order to find the 
best-preserved impressions. The different vegetal 
elements were then observed looking at their 
structural characteristics and comparing them with 
the reference material (Bonnaire 2008). 
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Conclusion 


In many areas of the world, cereals are the 
main components of the human diet, providing 
carbohydrates as well as many other elements 
important for nutrition. Yet food is not the only 
use of this plant category. Crop by-products 
generated during crop-processing (chaff, straw, 
weeds, etc.) have also been used for many different 
purposes including tempering clay for building. 
Evidence on their use comes not only from the 
plant remains recovered on site, but also from 
the analysis of plant impressions preserved in 
mud or clay used for building, therefore providing 
complementary information on plant use. Data 
provided by the identification of the elements 
involved in tempering is of great interest for 
reconstructing past human activities related to 
agriculture and plant management, as well as 
construction techniques. 


The precise identification ofthe crop processing by- 
products contained in the mineral medium allows 
us to reconstruct the sequence of steps involved 
in transforming a crop into an edible product and 
to explore the different products and by-products 
generated at each step. Therefore, a more detailed 
picture of the agricultural activities carried out 
at the site can be produced. In addition, plant 
impressions in building material provide insights 
into techniques used to produce daub, plaster or 
other types of building material in which plant 
temper is used. In the absence of any evidence of 
plants (e.g. seeds), impressions provide a unique 
opportunity for documenting species cultivated in 
the region and, when material comes from different 
chronological layers, changes through time can be 
observed. 


6.5. USES OF THE WILD GRASS AMPELODESMOS 
MAURITANICA IN NORTHWESTERN TUNISIA TODAY 


Patricia C. Anderson 


Introduction 


Why are certain wild plants still used today, 
despite the availability of domesticated plants 
or even industrially-produced materials that 
play a similar role? In the largely Muslim society 
living in rural northwestern Tunisia, where non- 
mechanised agriculture having a subsistence or 
mixed commercial/subsistence basis is practiced, 
a number of wild plants are used. A particular wild 
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grass growing in the mountains in northwestern 
Tunisia, Mauritanian grass, Ampelodesmos mauritanica 
(Poiret) T. Durand and Schinz, but called in the 
local vernacular dis or diss, is the best present-day 
example of this. As we shall see, it is still used for 
fodder, although domestic cereals and pulses are 
used for this as well, and special baskets are made 
entirely from this plant, despite competition from 
baskets and bags woven from plastic strips. Men still 
harvest dis for multiple uses at home. 
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Fig. 6.8. Map of the western Mediterranean Sea with the countries, regions and sites mentioned in the text. 1) Ain Salem in Tunisia. 


Map: R. Lugon, J.-C. Loubier and A. Chevalier. 
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Images: P. C. Anderson. 


This plant grows at the northeastern end ofthe Atlas 
Mountains, at approximately 100-300 m in altitude 
(Fig. 6.8, Fig. 6.9). In Tunisia, the plant seems to 
occur only in this area and today its narrow, ser- 
rated leaves are still used for fodder, basketry and, 
more rarely, thatching. Its stems (which bear the 
inflorescence, although in local memory the seeds 
are never consumed as food or sown) were, until 
very recently, used as roofing as well as for a 'snack'. 
Paradoxically, this plant is attested to in other areas 
of the Mediterranean, but is rarely, if ever, usually 
collected or used. In fact it is considered a nuisance 
that often causes fires, for example, in the Balearic 
Islands (F. Retamero, pers. comm. 2006). 


In Italy, where it is called stramma, this plant did 
have multiple uses in the past, such as making 
rope, whips, small baskets and roofing for huts 
(Novellino 2005). The plant is protected today in a 
regional park, and a few small, decorative basketry 
items made with stramma, have been revived for 
the tourist trade by heritage workers, although the 
plant is not in use as it was in earlier times (op cit). 
Why was use of this plant stopped in Italy, whereas 
most of its past uses in northwestern Tunisia still 
form part of daily life? 


Dis as Animal Fodder and Other Uses 


In northwestern Tunisia today, the most common 
use of Ampelodesmos mauritanica, or dis, is of the 
leaves for green fodder. Dairy cows and milk 
production have become prevalent here, and the 
dis is said to give a good taste to the milk. Indeed, 
animals - especially cows, goats and sheep - 
appreciate this plant and browse its leaves in the 
wild today (Fig. 6.10), when their owners live in or 
close to the mountains. This was extremely common 


Fig. 6.9. Stands of Ampelodesmos mauritanica, or dis, growing on limestone outcrops in the Atlas Mountains in northwestern Tunisia. 


in the past. Mountain shepherds who stayed with 
their animals burnt the plant for heat and pulled 
up and broke off fresh dis plant stems. 


Today, there are far fewer shepherds than in the past. 
In the 1990s, the families living in the mountains 
in the natural range of dis relocated to new houses 
in the plains, where electricity and running water 
were available. When the family does not live close 
to the dis plants, men journey the five km or so on 
animal back from their homes to the mountains 
where dis grows, particularly when dry fodder has 
run out and the dis leaves are tender (from January 
to March). Today dry animal fodder (wheat, barley 
and chickpea stalks) are either chopped finely, in the 
case of wheat, using the threshing sledge or trod by 
animal feet (barley and chickpea stalks). For green 
fodder the sources are alfalfa, sorghum, oats, green 
barley and, of course, dis. In the past, that is to say 
up until the 1980s or 1990s, dis was virtually the 
only source of fodder, other than chopped stems of 
wheat and barley, and elders think this is far better 
than the new animal foods. I believe people think 
that non-mechanised agriculture made food taste 
better and is healthier for animals and people, as 
well as for the soil. 


Fig. 6.10. Cows grazing dis under cover of pine orests. Image: 
P. C. Anderson. 
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Fig. 6.11. Bags of leaves of the dis plant have been harvested by 
men and loaded into two large sacks, carried on the back of a 
donkey. Image: P. C. Anderson. 


Fig. 6.12. A dry-stone, one-room structure in the mountains, 
with a thatched roof made from leaves of dis. This resembles 
how houses all looked in the mountains before the population 
moved down to the valley in the 1990s. Image: P. C. Anderson. 


Fig. 6.13. A dry-stone structure now used as an animal stable. 
Note that its roof beams are covered by a mat woven from stems 
of dis. Note the inflorescences or panicles hanging over the roof 
in the foreground. Note also the dung patties drying against the 
inside wall. These will be used either for fuel or to fertilise the 
fields. Image: P. C. Anderson. 


When men harvest dis, they cut its leaves with a 
sickle (see below), stuff the leaves into sacks which 
they then load onto their donkey or mule (Fig. 6.11) 
and take them back home as fresh fodder for their 
animals. When people lived in the mountains, before 
they relocated into a valley area in concrete houses, 
they lived close to this plant, in stone and mud huts 
with thatched roofs. Dis served multiple purposes in 
daily life, and the leaves, in addition to being made 
into baskets, harnesses and rope, were used to cover 
the floor and to thatch roofs and animal stables, etc. 
The hard stems of dis were also woven into mats to 
cover the floor or the roof (Fig. 6.12, Fig. 6.13). 


This plant was - and still is - a male domain, 
including its harvest and use in basketry, and no 
one could explain why this was so and why women 
never worked with this plant. This contrasts with 
Italy, where only women made objects from stramma 
(Novellino 2005). Interestingly, Novellino reports 
that the timing of the stramma harvest is related 
to the lunar cycle and that whips made of stramma 
are used in ceremonies to make a cracking noise. 
No such special instructions or uses were given in 
relation to dis in northwestern Tunisia, according 
to our informants. 


Case Study of a Basket-Maker 

My first long encounter with dis was with the 
grandfather of the family with whom I was staying, 
Ali ben Alaha, in Ain Salem, about 100 km from 
Tunis (Fig. 6.4). I heard from his grandson that he 
used to make baskets and was a master specialist 
in the region. We approached him to make me 
a basket and he agreed enthusiastically. Some 
men are specialists in the making of the various 
basketry items mentioned above. Such skills are 
largely disappearing today due to the arrival, about 
twenty years ago, of industrially-made baskets of 
woven plastic strips, which are sold cheaply in 
markets and stores and also due to the relocation 
of inhabitants from the mountain environment to 
the nearby valley. The demand for certain models 
of baskets made from wild regional plants (and of 
some storage silos made from wheat stems) had 
virtually disappeared by 2007, when first asked for 
baskets. The most common baskets made with dis 
are generally referred to as zembils (a double basket 
used to carry grain and other items draped over an 
animal's back) or the couffin, a large, double-handled 
basket carried by people. 
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Fig. 6.14. The basket-maker harvesting leaves of dis, taking care 
to select the best ones and never harvesting all of the leaves 
from any one plant. Image: P. C. Anderson. 


Fig. 6.16. After the sheaves are brought back home and dried 
on the roof of the house, the bundles are undone and pounded 
repeatedly by using a stick, in order to soften and break down 
the fibres so that the leaves can be woven without breakage. 
Image: P. C. Anderson. 


Fig. 6.18. The plaits are sewn together in a spiral to make the 
bottom of the basket and continuing up to make the sides. Note 
that they are sewn together using a rope made from the dis, 
extracted and extended from the plait. Note also the wooden 
needle. Image: P. C. Anderson. 


Fig. 6.15. After harvest, the leaves are twisted and bent, then 
bound together by braiding into sheaves. Image: P. C. Anderson. 


Fig. 6.17. The leaves are then plaited, extending the plait 
constantly by adding new leaves. Image: P. C. Anderson. 


We will describe here a case study of the process 
of making the couffin, which we had the chance to 
film and photograph in the spring of 2007, in 2009 
and 2010. Ali ben Alaha had not made baskets for 
several years as the demand had disappeared. He 
used to make baskets at home, when he had the 
time and someone in the family needed one or sold 
baskets to outsiders coming to his home, but never 
in markets. He was also a builder and a farmer. He 
had recently been too ill to build or farm and this 
had left him bored. He has often said he misses 
earlier times, when better food was produced by 
completely non-mechanised agriculture, with only 
natural fertilisers and fodders. These practices still 
exist in the nearby mountains (Anderson 2006; 
2007), but the plains have been largely mechanised. 
However, the story of his basket-making has evolved 
over these three years. 
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The baskets he made were entirely from the dis 
local to the region, not from other plants such as 
Juncus or cereal stems. The first stage consisted of 
Ali ben Alaha’s harvesting of dis. The leaves were 
harvested in April at around 300 m in altitude, where 
dis grows in tufts in mixed forests on limestone 
bedrock. Unlike the short season preferred for 
harvesting dis for animal fodder, dis can be harvested 
year-round for basketry. He travels to the area, 
approximately five km from his home but over 
uneven trails, on a mule or donkey. Ali ben Alaha 
used a sickle with small teeth (the same one also 
used to harvest cereals), to harvest the dis leaves, 
(Fig. 6.14), selecting handfuls of strong, green 
leaves, shaking out the yellowed or short ones. He 
twisted and braided the bunch as he harvested (Fig. 
6.15). Finally, after approximately 45 minutes, five 
bunches were prepared in this way and transported 
in a sack to the house, where they were then put 
on the roof to dry for three days. The bunches were 
then undone, subdivided and pounded by Ali with 
a wooden baton, made from a tool handle he had 
always used for this purpose (Fig. 6.16). He said he 
has kept this tool for beating dis stems and it gets 
better with use. The stems were then re-braided and 
left outdoors. The entire process of basket-making 
took three days and four of the five braided bunches 
were used. 


The first bunch was then undone and the basket- 
making began as the stems were braided into a 
thick plait (Fig. 6.17) and constantly extended by the 
progressive adding of stems which, after three days, 
had attained about five metres in length. As the plait 
progressed, Ali wound it around into a coil, first to 


make the basket bottom and then the sides of the 
basket. A kind of light rope was made from threads 
of the plait, by rolling leaf strands between the hands 
while spitting into them, all the while adding stems 
to extend the ‘rope’. The rope was then threaded 
into two holes of a special pointed wooden awl he 
had brought and the plait edges were sewn together 
(Fig. 6.18). The process of extending the plait, then 
of making rope to sew it, without ever breaking the 
chain, occurred several times over the last two days. 
Finally the two handles were made from this rope, 
sewn through the basket sides in double thickness, 
and then covered with more rope wrapped around 
each handle. The basket is heavy strong and easy to 
use, and he obviously enjoyed making it. 


Before I left with it, other members of his family 
visited to see and admire the basket as this art was 
virtually unknown, even to the young adults. The 
fact that no other artisans of basketry live in the 
area today, that Ali has no apprentices or helpers 
and had stopped making the baskets, means the 
know-how will die with him. The production of 
the baskets, even if he did train an apprentice, will 
remain too limited to be commercial and bring 
money into the family in the short term. Ali said 
no one would be interested in learning because no 
one would buy them. As they had some free time 
and many had no source of income, I hoped that one 
of his grandsons could learn as seeing my interest 
made them proud. However, this did not seem to 
interest them as they too saw no demand. 


Three times since then, Ali has obviously enjoyed 
making me another ten or so baskets, which I pack 


Fig. 6.19. Whereas the basket shown above left has handles attached and is for manual carrying of items, in the right-hand image 
the basket-maker is shown using the wooden needle to sew together plaits of a large basket designed to be draped over an animal's 


back for carrying dung, grain, sand, etc. Images: P. C. Anderson. 
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into my suitcase and sell in Europe for the price I 
paid him. However, a surprising transformation has 
occurred since the time he made me the first basket 
in 2007. First, new generations have discovered 
Ali ben Alaha’s ability to make beautiful, but 
particularly useful, baskets. Second, there has been 
disenchantment with the plastic woven baskets and 
sacks available on the market, as they do not wear 
well and do not carry heavy loads reliably. Third, 
animals are again being more widely used for the 
transport of grain, sand or dung to spread on the 
fields, instead of the tractors which require expensive 
fuel. In 2009, I discovered Ali had diversified in the 
kind of basketry he was making. Rather than only 
baskets for people to carry by hand (couffins), he was 
also making zembrils, a beautiful large basket that 
drapes over an animal’s back for transport plants, 
dung, etc. (Fig. 6.19). In 2010, he told me that over 
the year he had made over fifty couffins and ten or 
more zembrils, the large baskets used to carry loads 
draped over animals’ backs. He also makes very large 
baskets for carrying bread. He is selling the baskets 
to people who order them from him at his home, 
but he never sells them in markets. 


Concluding Comments 

This is clearly a case of a revival of basketry due 
to new awareness of Ali’s skills and a preference 
for traditionally-made baskets over industrially- 
produced ones. The kind of basket diversifies as 
the years go by. It is unclear who may carry on 
this tradition after he is gone. Whilst two of his 
grandsons have watched him work, neither has 
taken on the role of apprentice. 


The basketry technique as well as the three tools 
used by Ali ben Alaha resemble those used since 
the Neolithic: a sickle (albeit the first sickles had 
a cutting edge of blades of flint or obsidian set in 
a handle of wood, horn or bone); an awl carved in 
wood (or often bone, in archaeological examples); 
and a wooden beating stick. This quick look at 
dis hopefully can assist archaeologists, historians 
and botanists in understanding the history of 
techniques, as well as the multiple uses of wild 
grasses in the past, for example in relation to the 
origins and and development of agriculture. 


6.6. USES OF THE MASTIC TREE (PISTACIA LENTISCUS L.) 
IN THE WEST MEDITERRANEAN REGION: AN EXAMPLE 


FROM SARDINIA, ITALY 


Bui Thi Mai, Michel Girard and Francois de Lanfranchi 


Introduction 


Among the vegetal species most commonly utilised 
to produce oil in Mediterranean Antiquity, there 
is obviously the olive but, in temperate zones, 
people had to seek out the oil plants that grew in 
their environment. This explains the survival of 
traditions in times of food scarcity when people 
still have recourse to beechnuts, walnuts, hazelnuts 
and so on. 


One of the preoccupations of human beings since 
earliest antiquity was production of fatty foods 
and, more especially, vegetal oils (Lanfranchi and 
Bui Thi Mai 1998). Every area in the world has 
oil-producing plants, although there are more in 
warmer regions, and this makes for a considerable 
source of oil in Mediterranean and temperate 
zones. In order to produce this valuable liquid, it 
was necessary to search through local vegetation 
to find the species that could produce oil and 
then select the most productive among them to 
make extraction ‘profitable’. Several plants in the 
European flora produce oil, but few of them provide 
an edible product (Dorvault 1938; Paris and Moyse 
1971-1981). Oil is usually extracted from a plant's 
seeds, except for oils produced naturally by tubers 
or by the rhizomes of some ferns such as the male 
fern (Dryopteris filix-mas (L.) Schott ), which have 
medicinal properties (as antihelminthics). Male 
fern rhizomes and the base of their fronds contain 
filicine and phloroglucides, which constitute one of 
the best remedies against tapeworm in veterinary 
medicine, and this plant is also used to fight sheep 


fascioliasis (liver fluke; Perrot and Paris 1974; Jahns 
1989). 


The plants principally utilised to produce oil 
include the olive, walnut, hazelnut, grapevine, colza, 
black mustard, beech, Briançon plum tree, linden 
tree, hornbeam, Indian chestnut, pine, spruce, 
the rowans, elders, spindle-tree, currant bushes, 
raspberry bushes and the mastic tree, which is the 
object of our investigation here (Dorvault 1928; 
Jouven 1942; Couplan and Styner 1994). It was during 
ethno-historical inquiries carried out by Corsican/ 
Sardinian teams that Francois de Lanfranchi found 
out about the traditional production of mastic oil 
in the 1960s and this led to further investigations 
which enable us today to give a general presentation 
of mastic tree oil production, its extension into the 
Mediterranean world and, finally, the archaeological 
evidence for its immemorial use. 


The Mastic Tree and its Many Useful 
Substances 


The mastic tree (Pistacia lentiscus L.) belongs to 
the family of the Anacardiaceae. It is a shrub with 
an average height of three to four metres and 
contributes largely to making up the maquis (on 
silicious soils), but can also develop in a calcareous 
milieu in certain garrigues. Its distribution area 
extends on both sides of the Mediterranean from 
the Iberian Peninsula to the Near East. Here and 
there, it forms dense populations that are easy to 
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work, as in the island of Chios, for example, where 
the mastic tree almost exclusively makes up the 
vegetation in the southern zone of the island. 


The mastic tree has twisting branches with dark 
green, evergreen foliage that secretes a strong acrid 
smell similar to that of turpentine. Its coreaceous 
leaves, with a shiny upper side, are composed of 
three to six pairs of lanceolated folioles that are 
obtuse and mucronate on top. The staminated and 
pistillated flowers are born by two different plants 
(dioicity), which explains the absence of ‘seeds’ on 
certain individual plants. Clustered in dense catkins 
at the base of the leaves, the small male flowers are 
greenish with red anthers and open from April to 
June. The female flowers produce small globulous 
fruit five mm in diameter that ripen in winter (Fig. 
6.20, Fig. 6.21). The slightly lumpy, dented seeds, of 
nearly lenticular shape (4.5 mm in diameter by 2.3 
mm thick on average) are covered by a black pulp 
that is easy to detach. 


Fig. 6.20. Flowering mastic tree. Image: M. Girard. 


This vegetal species is mainly exploited for the resin 
secreted by its branches. However, its leaves, wood 
and fruit are also used for alimentary, domestic or 
medicinal uses (Boyer et al. 1990). As for the old 
roots, they are alleged to be luminescent (Rivera- 
Nufiez and Obön de Castro 1991). 


Leaves 


In southern Spain, mastic tree branches were put 
into the water of wells disinfected with lime to 
remove the unpleasant taste. The leaves are reputed 
to have an anti-parasitic power, so they were put 
into piles of wheat or barley to ward off weevils 
and corn-moth and were used in infusions against 
fleas. In North Africa, a kind of tea was also utilised 
to counter bad breath and the smell of sweat. In 
Libya (Fig. 6.5), the tannin-rich leaves were used in 
tanning (Rivera-Núñez and Obön de Castro 1991). 
They were also applied, either with or without, the 
galls that sometimes develop under them, to dye 


Fig. 6.21. Fruiting mastic tree. Image: A. G. Heiss. 


6.6. USES OF THE MASTIC TREE IN THE WEST MEDITERRANEAN REGION 295 


carpet wool black in Macedonia, Tunisia, Morocco 
and Anatolia (Cardon and Chatenet 1990; Fig. 6.5). 


Wood 


The especially hard wood of this shrub is used in 
carpentry and cabinet-making, but also as firewood 
(Bonnier and Douin 1934). Likewise, it provides 
excellent charcoal and the ashes can be used as soap 
(Rivera-Núñez and Obön de Castro 1991). 


Fruit 

The berries can be eaten raw, but they are usually 
used in food preparations or, in Sardinia, as fodder. 
In Arab countries, they are used in making sweets 
as well as a liquor. In southern Spain, the berries 
were utilised fresh to whiten teeth, although they 
produce an indelible ink when they are heated with 
alum (Rivera-Núñez and Obön de Castro 1991). The 
berries are mainly used to extract a green-coloured 
oil, the various steps in the fabrication of which 
we shall examine later. Dorvault (1928, 983) notes 
the productivity and the use of this oil: ‘The mastic 
tree is very common in Algeria, the fruit containing 
20 to 25% of a fatty green oil that the Arabs use 
for food and lighting. Its extract is used to make 
‘Algerian’ pills; 


The Resin or ‘Mastic’ (Putty) 

‘Mastic’ is extracted in summer by making repeated 
incisions in the branches. In this way, production can 
reach four to five kg per tree. Light yellow in colour, 
this transparent, resinous product gives off a fairly 
strong balsamic scent. It is soluble in turpentine, 
ether and benzene and was used medicinally in 
Europe in the early twentieth century as an anti- 
diarrhetic for children, as an anti-scorbutic and, in 
the form of cataplasms, for fumigations, in dentistry 
for the occlusion of cavities and to make varnishes 
and glues (Dorvault 1928). It was utilised in antiquity 
as a cosmetic and Dioscorides noted that in his time 
(the first century CE), Greek women attached false 
eyelashes to their eyelids with this resin. It was 
also said to have been one of the substances used 
in embalming (Hepper 1990). 


In North Africa (Morocco), the resin was used as 
a depilatory and a perfume. In the Orient, the 
resin is traditionally utilised as a scented chewing 
gum to protect the gums and refresh the breath. 


Dissolved in ether, it provides a psychotropic drink 
employed in some whirling dervish sects (Rivera- 
Núñez and Obön de Castro 1991). A special drink, 
likewise called mastic, is also made of it. This is 
produced by still distillation of a mixture made 
up of aquavit grounds (marc), sodium chloride 
(1%), anise (5%) and mastic resin in teardrop form 
(4%). The mastic is only put into the still when the 
alcohol solution, to which salt and anise has been 
added, has come to a boil. The alcoholic content of 
the liquor is subsequently brought down to 25° by 
adding water. Itthen undergoes another distillation: 
when it is boiling, 4% anise and 5% mastic resin are 
again added. The distillate, with the exception of 
the first litres which are discarded because of their 
poor taste, is stored temporarily. Finally, a mixture 
of water containing 3% mastic in teardrops and 
5% sugar is distilled separately. The two products 
are then mixed together, allowed to cool, and their 
alcohol content is brought down to around 40° (de 
Cordemoy 1911). 


Mastic Oil: Rediscovery of a Traditional 
Technique Still Used in the Last 
Century 


In the western Mediterranean, there are still 
areas where traditional harvesting practices 
for mastic ‘seeds’ and extraction of the oil are 
remembered. This is true in Corsica and Sardinia, 
where a certain number of people remember this old 
practice, although very few have retained a perfect 
knowledge of the technical steps in the process. 
Fortunately, there is a group of people in northern 
Sardinia (Fig. 6.22) who undertook experimental 
extraction in the traditional way and this enabled 
us to record all the stages, from gathering to the 
finished product. Even though the mastic tree is 
wild, it represents an economic potential which has 
resulted in setting precise rules about how it can 
be worked. Areas covered with mastic pistachio (a 
chessa = the plant) and which produce abundant fruit 
(lu baccu = fruit, berry) indeed have a legal status, 
because they are on private land (la tanca). In order 
to pick them, it is necessary to have permission 
from the landowner. This is granted in exchange 
for a compensation generally made up by one part 
of the oil produced. So the areas with mastic trees 
have a real value and are thus part of an economic 
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Fig. 6.22. A. Sardinia B. Region of Viddalba. 


heritage useful for everyone, which explains the fact 
that they are protected and the vigilance which all 
the various actors apply to their well-being. 


Harvesting time varies from one year to another. 
There can be differences of a month in harvesting 
times due to variations in climatic conditions. 
Obviously, exposure to sunlight influences ripening, 
which occurs earlier in the sunnier zones of the 
south-facing slopes and the plateau tops than in 
the north-facing ones and valley bottoms. Gathering 
requires appropriate, simple, efficacious materials. 
Harvesters use the fricaiola, a small basket of 
circular form with a small rim that is a product of 
local traditional basketwork. A string attached to 
opposite sides of this basket is placed around the 
neck of the lady harvester, who thus carries the 
receptacle horizontally. The basket is held under 
the mastic tree branches in such as way as to catch 
the berries. The hands of the gatherers are placed 
on both sides of the small branches, which they rub 


with a rapid back-and-forth gesture called frigare 
lu listincu (rubbing the mastic tree). This friction 
detaches the fruit, which falls into the fricaiola. The 
workers’ hands become covered with a very scented, 
black coating which is hard to remove, even when 
the hands are washed several times with soap. 


After the harvest, the fruit is set aside for three or 
four days and carefully spread out in a fairly airy 
place. The berries shrivel due to water loss, which 
can amount to 25% of the weight. After this, the 
small branches and leaves are removed and the 
seeds poured into a riddle (lu culiri) to eliminate 
any dust attached. Then the berries are put into 
a vessel full of water kept at a boil for around half 
an hour. A blackish deposit forms on the walls of 
the receptacle, probably resulting from a mixture 
made up of the coating on the berries and the black, 
unstable substance that covers the seeds. In fact, 
the seeds lose their dark colour after heating and 
become pale yellow. Once the heating process is 
over, the berries swell up again in the warm water, 
and they are taken out with a skimmer and put in 
a bag called a baletta. 


The bag and its contents are then placed in the 
concave part of a special wooden trough (lu laccu) 
that, in Viddalba, was a hollowed-out juniper 
trunk. Set at an incline, lu laccu rests with both of 
its ends on sturdy supports placed above ground 
level and a receptacle to catch the product of the 
berry pressing is put at the base of the trough. A 
man (lu calzicadore), wearing rubber boots, steps 
onto the bag in the bottom of the laccu to tread 
on (calpestrare) the berries (Fig. 6.23). He leans on 
one foot and uses the other to press the bag, out 
of which runs a red liquid mixed with water. The 
pressing process is interrupted from time to time 
to pour the last grains into the bag, along with a bit 
of warm water to maintain a constant temperature 
during all the process. 


When pressing is finished, the receptacle and the 
liquid are placed on a burner and stirred from time 
to time. When the oil that floats up to the surface 
is ready to be taken off, some cool water is added 
to reduce its fluidity and more easily separate it 
from the bitter residue. The oil is taken out with a 
spoon and put into another receptacle (si toglie l'olio 
dell'amara). The final product is a green oil called raw 
oil (olio crudo, Fig. 6.24) that is kept 'as is' and can 
be stored for several years or even a decade. This 
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Fig. 6.23. Raw extract obtained by pressing. Image: F. de 
Lanfranchi. 


green oil has various uses in the Mediterranean: in 
Morocco it can be used as an external medication, in 
the form of an unguent, to treat burns or backache 
and for domestic lighting. In the Orient, mastic oil 
is preferred to olive oil for this purpose. It can also 
be used to make soap, but it is its role as an edible 
that we will focus on here. 


In several countries in the Orient and North Africa, 
green mastic oil is mixed with flour and almond 
paste to make a kind of highly-appreciated ‘butter’ 
The Sardinian experiment was undertaken in 
order to show us how raw oil is transformed, by 
‘purification’, into a yellow liquid whose appearance 
and taste are considerably modified by the process. 
Brought to a boil in a pot, the green oil (olio crudo) 
gives off a dark smoke at first. This is when grains 
of rough salt are added. They play no role in the 
changes expected, but serve as an indicator of how 
much water is still there. In fact, a characteristic 
crackling noise can be heard as long as there is any 
moisture left. When the smoke turns white, this 
means that transformation of the green oil into a 
golden yellow product has been finished: é torrata 
giaghiccu (‘yellowish’ is taken here in the sense of 
golden yellow). This yellow oil is kept especially to 
make a kind of doughnut or traditional pastries. 


Fig. 6.24. ‘Raw’ (green) oil and ‘purified’ (yellow) oil. Image: Bui 
Thi Mai. 


The leftover seeds make up a cake (ossigheddu in 
Sardinian and a gragnola in Corsican) that used to 
be given to swine and chickens. 


In the first half of the twentieth century in this 
rural world, the unit of measure was the cup (lu 
cuppa) and this is how the quantities of berries were 
expressed. Lu cuppa was a wooden receptacle, in 
the form of the base of a pyramid, with a capacity 
of 20 kg of wheat and 16 kg of mastic berries, but 
half-cups and eighth-cups were also used (Fig. 
6.25). Some receptacles were made from a plate of 
cork with the ends folded together to touch and 
attached with five wooden pegs. The productivity of 


Fig. 6.25. Traditional cuppa of various dimensions and shapes, 
Viddalba region. Image: Bui Thi Mai. 
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mastic trees depends on various factors: their size, 
the climatic, edaphic (soil) conditions and so on. 
An evaluation was carried out on individual trees 
one metre in height and three metres in diameter. 
Expressed in fresh berry quantity, the average 
weight of berries obtained per individual tree was 
about 1300 g, the equivalent of approximately a 
quarter litre of oil. In the Sardinian experiment, the 
weight of the gathered fruit dropped from 1.6 kg to 
1.2 kg at the end of the operation. This difference 
of 400 g indicates that the oil and accompanying 
substances correspond to an extraction of 25%. It 
is usually thought that the ripe berries in a cuppa 
(16 kg) produce about three litres of oil, that is, a 
yield close to 18 to 19%. 


The chronological and geographical origin of this 
practice is not yet known with certainty, but we do 
know that the gathering of mastic tree berries is very 
old, since many mastic seeds have been recovered 
in France in Mesolithic, Neolithic and Metal Age 
sites. The relatively recent discovery of many 
seeds of Pistacia lentiscus in the Minferri (western 
Catalonia; Fig. 6.4) Bronze Age site confirms this 
ancient tradition (Alonso i Martinez 2000). 


Collection remains have also been observed in 
Neolithic layers in the Near East where hundreds 
of seeds of Pistacia cf. atlantica were found (Van 
Zeist and Bakker-Heeres 1982). As for the oil, the 
extraction of which necessitates heating in a fire- 
resistant vessel, it could theoretically only have 
been produced from the Neolithic on, when pottery 
appears. Nonetheless, it is not impossible that this 
practice is still more ancient, since it appears that 
heating liquids by immersing hot stones in skin or 
bark vessels was known to Upper Palaeolithic and 
Mesolithic hunters. 


Founded on harvesting wild berries, the survival 
of the utilisation of the mastic tree is one of the 
originalities of the traditional rural economy in 
Sardinia and Corsica. The process of oil production 
is relatively complex: if the treading phase is a 
purely mechanical action that requires only the 
strength of the operator, purification necessitates 
a precise knowledge on the part of the worker 
about physico-chemical reactions of the product 
in order to achieve an optimum result. Treading is 
traditionally done by men because of the force they 
can apply. The second stage, which is more delicate, 
is entrusted to women, who have the ‘skill’ revealed 
by gestures adapted to each phase in the operation. 


Conclusion 


The current use of different parts of the tree as a 
fuel (wood), insecticide (foliage) and the practices 
involved in extraction of resin and oil, fit into 
the recent living traditions of country people 
in a particular place and help to elucidate the 
relationships between people and a wild plant 
species. Conservation of these techniques is thus 
a real windfall for archaeological research, since 
this makes it possible to think anew about certain 
archaeological remains that were previously 
unexplained or poorly interpreted. If it should turn 
out that prehistoric gathering of mastic tree berries 
was done to produce a fatty oil, these practices - 
which were still to be observed in the twentieth 
century in the west Mediterranean region - would 
thus have their origins more than 7000 years ago. 


6.7. ANCIENT AND MODERN BOAT CAULKING: 
USE OF OLEORESINS IN TROPICAL ASIA 


Bui Thi Mai and Michel Girard 


Introduction 


The process of caulking, or sealing the joints 
in wooden boats, is paramount to their sea- 
worthiness and vegetal matter figures among the 
materials utilised for this purpose. Pollen analysis 
of a resinous material contained in a receptacle 
found in the Brunei wreck, a late fifteenth-century 
vessel transporting around 14,000 pieces of Thai, 
Chinese and Vietnamese ceramics and discovered 
in 1997, revealed pollen from Dipterocarpaceae 
(Dipterocarpus and Shorea) pollen, a family mainly 
including tropical lowland rainforest trees (Bui Thi 
Mai and Girard 2003). The Dipterocarpus genus has 
about seventy species, common in southeast Asia 
and typified, as its name suggests, by ‘two-winged 
fruits’, while the Shorea occur in alluvial forests of 
Malaysia, Sumatra and Borneo; the English common 
name, white meranti, stemming from the native 
Malaysian term. 


The oleoresins (a naturally occurring mixture of an 
oil and a resin extracted from various plants, such as 
pine or balsam fir) of these two species have been - 
and still are - utilised to make caulking joints that 
are especially flexible and resistant to sea water. 
The presence of these pollens in ancient resin led 
us to conduct research in southern Vietnam on 
how resins are harvested in the forest and applied 
in traditional boat construction. These resins differ 
in that Dipterocarpus provides a liquid oleoresin 
collected by deep tapping of the tree trunk, whereas 
Shorea naturally excretes a resin that solidifies 
upon contact with the air and can thus be directly 
harvested on the trunk, at branch bases and even 
from the ground. In Vietnam, these products are still 


used to caulk large wooden vessels such as junks, as 
well as smaller craft made of plaited bamboo, such as 
the thuyén thüng, so often to be seen on the beaches. 


Wrecks recovered from underwater sites (Bui Thi 
Mai and Girard 2002) are among the many locations 
that may provide palynological evidence. In the case 
of wrecks, organic material may be preserved that 
was utilised for caulking, carried as repair material 
or transported for commercial reasons. All of these 
may furnish pollen evidence pertaining to their 
use and geographical origins (Pons 1961; Vernet 
and Leroi-Gourhan 1969) and may, occasionally, 
even enable us to pinpoint the area in which the 
vessels were constructed (Diot 1991; Wicha and 
Girard 2006). 


Pine resins were used in Roman times, both to 
caulk various craft and to seal ceramic containers 
such as wine amphorae, and there was a well- 
developed extraction and trade of such resins. For 
the Mediterranean area, these materials, which may 
be made of compounds of resins of varying origin, 
have - thus far - not been the subject of much pollen 
analysis (Pons 1961; Vernet and Leroi-Gourhan 1969; 
Arobba 1976; 1983; Arobba et al. 1998; Girard 1978; 
Trevisan Grandi et al. 1986; Girard and Maley 1987; 
1999; Vogt et al. 2002; Wicha and Girard 2006, for 
example). J. Connan of the Laboratoire de Géochimie 
Bio-organique (ECPM-Université Louis Pasteur- 
Strasbourg) is now leading a research programme 
on ancient resins, pitches and bitumen and this 
project has been extended to a wider geographical 
scale with the inclusion of physico-chemical and 
palynological data. 
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Fig. 6.26. Pollen frequencies (96) of Dipterocarpus and Shorea in the samples of oleoresins from the Brunei wreck. 


Palynological Analysis of Archaeological Samples 
Within the framework of the above research 
programme, 15 samples of resinous material dis- 
covered in earthenware jars in the early fifteenth- 
century Brunei wreck studied by Michel L'Hour, have 
been analysed in the Palynological Laboratory of 
the CEPAM (Centre d'Etudes Préhistoire, Antiquité, 
Moyen Age). Although the samples are only a few 
cubic millimetres in volume, they have provided 
enough characteristic pollen to orientate research 
on the origins of the substances concerned. Half 
of these (8/15) contain grains of Dipterocarpus and 
Shorea (Dipterocarpaceae) pollen. Both of these trees 
secrete usable hydrofugal oleoresins (Fig. 6.26). 


Fig. 6.27. Dipterocarpus costatus grove. 


Fig. 6.28. Dipterocarpus obtusifolius (Gurjan 
oil tree) flower. 


Both of these taxa can be found in monsoon Asia 
from India to Indo-Malaysia and the Indochinese 
Peninsula. Some Dipterocarpus trees can reach 40 
metres in height with a trunk of one metre diameter, 
at a metre above ground level (Fig. 6.27). Since their 
tubular flowers (Fig. 6.28) are pollinated by insects, 
pollen diffusion in the atmosphere remains sparse 
(Fig. 6.29). However, the relatively high frequencies 
observed in the Brunei samples suggest their pollen 
grains may have been caught in their own resins. 
This hypothesis had to be verified by measuring the 
present pollen levels in oleoresins of this taxon. In 
contrast, Shorea has flowers in small clusters with 
air-borne pollen, so they are more abundantly 
diffused. 


Several species in these genera provide oleoresins 
that can be used for caulking (de Cordemoy 
1911; Pham Hoang Hô 1999). Their flexibility, 
resistance to sea water and to drying when boats 
are beached, as well as their repellant action 
on xylophagic organisms (such as wood-eating 
insects), has underwritten their use in traditional 
boat-building in southeast Asia until recent times 
(Aubaile-Sallenave 1987; Amos 1989; 1997; Tallec 


Fig. 6.29. Dipterocarpus obtusi- 
folius (Gurjan oil tree) pollen. 
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1997). Vietnamese botanists and ethnologists 
confirmed they were still being used in present- 
day construction. These resins were collected from 
both trees and commercial products to establish 
the necessary biochemical and palynological 
referentials within the framework of a Franco- 
Vietnamese project (Bui Thi Mai et al. 2005). 


Oleoresins and Tapping 


An enquiry undertaken in the biosphere reserve 
of Lô Gô Xa Mat (Fig. 6.30) enabled us to observe 
the resin harvest and see those species tapped in 
the region, amounting to only a few, since most 
Dipterocarpaceae do not produce enough to be 
profitable. In Lö Gô Xa Mat, resins are mainly 
harvested from Dipterocarpus alatus Roxb., D. costatus 
Gaertn., D. dyeri Pierre and Shorea guiso BF. 


Liquid resins are collected by making a rectangular 
incision up to 20 cm deep into the tree trunk about 
1.50 m from the base. The cut is slanted towards 
the inside so that the resin will not spill out. Older 
documents (Aubaile-Sallenave 1987) indicate that 
these incisions could be much larger, depending 
on the tree diameter, perhaps up to 80 cm wide 
and 40 cm high. 


The tapper uses a curved, lance-headed tool with a 
wooden handle 50-60 cm long to scrape the resin 
into a square tin set against the trunk (Fig. 6.31). 
After harvesting the resin, the tapper moistens a 
piece of coconut floss with the resin and sets it on 
fire with a lighter, then puts this into the cut and 
allows it to burn for about one minute until the 
trunk nearby is covered by soot (Fig. 6.32). The fire 
is put out by pressing a few large flat leaves over 
the opening and this process, which is repeated at 
each tapping, quickens the cut and makes the resin 
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Fig. 6.30. Map of the areas in Vietnam as mentioned in the text. 1) Biosphere reserve of Lô Gô Xa Mat, Tay Ninh region; 2) An Khanh, 
Mekong Delta; 3) Dá Náng region. Map: R. Lugon, J.-C. Loubier and A. Chevalier. 
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ooze out. It is common to see a tree with several 
cuts, but they do not seem to weaken the trees, 
since we observed gradual scarring on all the trees 
no longer used. In Lö Gô Xa Mat, tapping carried 
out on 300 trees provides 30 litres of resin, about 
100 ml of resin per tree, a harvest that necessitates 
three days’ work. Harvesting from several species of 
Dipterocarpus entails a blend of resins which must 
be taken into account in analysing older product 
remains. 


So aa 


Fig. 6.31. Tapping Dipterocarpus costatus. 


Shorea guiso secretes a resin that hardens rapidly 
in the air. This oozes out on the tree trunks (Fig. 
6.33) and forms stalactites up to 20 cm long under 
the branches. These concretions gradually become 
heavier and break off, so they can be harvested by 
scraping them off the tree or picking them up from 
the ground, and provide a dry product that can be 
powdered and mixed with liquid resin to make a 
kind of putty-like substance. 


Caulking 


A visit to the boat construction yard in An Khánh (Fig. 
6.30) enabled us to observe how these oleoresins are 
used in caulking junks. This meticulous operation 
consists of stuffing vegetal fibres (bamboo floss or 
other material) soaked in liquid resin between the 
strakes (planking), then the final touches are added 
with the putty mentioned above. It takes some 200 
litres of resin to caulk a 25- to 30-metre junk. 


Fig. 6.32. Burning. 


Fig. 6.33. Natural excretion of Shorea guiso oleoresin. 


6.7. ANCIENT AND MODERN BOAT CAULKING 


la 


Fig. 6.34. Rubbing the Dipterocarpus resin into the woven 
structure, 


Operating on a smaller craft scale, the people who 
make round boats of plaited bamboo strips (thuyén 
thúng) in the Dá Náng region (Fig. 6.30) caulk 
the hulls with these natural products harvested 
in the nearby mountain forests. The boats are 
waterproofed in two steps: first, by filling the gaps 
between strips with cow (essentially zebu) dung, 
letting it dry and then applying several coats of 
liquid Dipterocarpus sp. resin (Fig. 6.34) (Bui Thi Mai 
and Girard 2007). Shorea resin is also used (heated) 
in liquid form to treat the upper part of the mat 
that will be fitted into the hoop (Fig. 6.35). 


Pollen Analysis of the Oleoresins 
Collected from Trees 


Pollen analysis of the resins collected from different 
Dipterocarpus (Fig. 6.36) and Shorea guiso (Fig. 6.37) 
indicate the presence of pollen from these taxa at 
frequencies varying according to the place they 
were collected and on how long tapping had been 
going on. As would be expected, direct collection 
from trees (March and April, 2003) indicated that 
pollen content varied from one sample to another 
and that these adhesive resins essentially capture 
ambient pollen rain. In the case of frequent 
collecting, the interval between harvests is too short 
for pollen to settle on the resin. Furthermore, the 
flowering period was over when the sampling was 
carried out. 
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Fig. 6.35. Red Shorea resin. 


Dipterocarpus (no.) Shorea (no.) 
Sample B D CH E F I A IA |G 
Dipterocarpus - 1 1 12 1 2 - 7 = | 2 
Shorea = À 9.2.1999 = 5 | 44 1204 
TOTAL pollen | 34 34 4 53 191 9 15|1651|623 247 


Fig. 6.36. Number of pollen grains of Dipterocarpus and Shorea 
observed in the oleoresins collected for these two taxa. 


Dipterocarpus (%) Shorea (%) 
Sample BD C H E F I|A|A|&G 
Dipterocarpus| - 3 (25) 226 05 (22) -| - - |08 
Shorea = 3 38 68 -|03| 7 [82.6 


Values noted in parentheses are indicative only, since pollen counts are 
ar too low to calculate a percentage 


Fig. 6.37. Pollen frequencies (%) of Dipterocarpus and Shorea in 
hese oleoresins. 


Pollen Analysis of Oleoresins Utilised in 
Small Boats 


There are no pollen traces in the liquid Dipterocarpus 
resin utilised in the two boatyards we visited. As 
in the case of the samples taken from trees, this 
absence may be due to the frequency of harvesting, 
as mentioned above. In the dried-out Dipterocarpus 
resin fragment from a thuyén thüng, we found only 
a few Shorea pollen, which might be due to pollen 


304 BUI THI MAI AND MICHEL GIRARD 


Gerrycan of oleoresin of | Caulking of 


Shorea powder | Commercial resin | Old caulking 


Dipterocarpus sp. TT 
(boat-building sites) 
Site Sample |AnhKanh| Da Nang Da Nang Anh Kanh Ba Tri An Khanh 
J1 J2 K L M N 
Dipterocarpus - = - - 5 38 
Shorea - - 2 6 4 18 
Pollen sum 4 6 21 52 200 625 


Fig. 6.38. Pollen data for oleoresins utilised in boat-building. 


pollution from this taxon. The dispersion capacities 
of the pollen might explain why we find traces of 
them in most of the samples analysed, whether 
they belong to this taxon or to Dipterocarpus.' 
Complementary analyses were undertaken on 
the paste-like commercial resin, as well as on an 
older piece of caulking recovered from the An 
Khanh boatyard. In the hardware store product, 
the content for both Dipterocarpus and Shorea is 
around 296 and in the older caulking, there is 696 
Dipterocarpus and 2.996 Shorea. The older caulking 
thus has a Dipterocarpus content that is fairly near 
that of the Brunei resins (5 to 1296), but this may 
be simply a coincidence. 


In spite of the considerable variation already 
mentioned, the pollen frequencies for Dipterocarpus 
and Shorea observed in the present-day and archae- 
ological resin samples seem to justify proposing a 
botanical relationship between these two materials, 


as is possible from the pollen data for present-day 
pine resins compared to resins from Mediterranean 
Antiquity. 


In the case ofthe Brunei vessel, recent biochemical 
analyses confirm the nature of these oleoresins, since 
these products come from Dipterocarpaceae and 
most probably from Dipterocarpus (Fig. 6.38; Burger 
et al. 2009). Thus, the presence of Dipterocarpaceae 
oleoresins in the fifteenth-century high-seas junk 
confirms that they were collected at that time and 
we may assume that knowledge of their hydrofugal 
properties was, most probably, even older. We may 
thus hope that the discovery of wrecks earlier than 
the fifteenth century will make it possible to trace 
the use ofthis material in ship-building even farther 
back. Hence, archaeopalynology, with its many 
facets, both initiated this enquiry and enabled us to 
rediscover one of the many links that have united 
humans and plants for so long. 


6.8. CONCLUSIONS 


Cozette Griffin-Kremer 


A brief sequence of articles on the subject of diversity 
can only hint at the many ways in which humans 
utilise plants, not to mention animals and the 
environment around all them, and how this affects 
what we term the landscape, which today is ever 
more anthropogenic, even when we are standing in 
what we deem to be a wilderness. However, the other 
chapters in the book, although they are set under 
different headings, will complement the examples 
here, just as they will dovetail to provide more 
than an inkling of the benefits of interdisciplinary 
cooperation among historians, archaeologists, 
archaeobotanists, field biologists, ethnographers 
and yet other disciplines. What is most fruitful in 
this chapter may also be the most invisible, although 
the authors are quite aware of the process that this 
‘meeting’ represents - essentially, focusing their 
efforts to communicate to one another and to an 
interested public in the same language. This exercise 
alone highlights disciplinary blind spots and breaks 
new ground for further research, often thanks 
to questions from colleagues that might appear 
surprisingly ingenuous at first hearing. 


Perhaps the second, equally fruitful outcome of 
this effort to communicate both expertise and 
enthusiasm arises from the juxtapositions within 
articles and across the entire chapter. This can 
apply to the widely differing time frames, running 
from excavation results from several disciplines in 


archaeology to recent ethnography and present- 
day investigation of living practice. It explicitly 
implies faith in the value of comparison of similar 
techniques and product uses across cultural, 
geographical and temporal boundaries, however 
aware the authors remain of the limitations these 
similarities also impose, and of the real differences 
in their disciplinary tools and methodologies. 


The third point that stands out in these articles is 
about people - about farmers, house-builders, urban 
bakers, shipwrights, forest denizens out gathering 
and many others showing resilience, ingenuity, the 
capacity to utilise resources exhaustively, often 
without incurring lasting impact on the land. 
These articles are broad enough in scope to at 
least imply both the continuity and the mutability 
we divine emerging from the way products reflect 
human needs and desires, and remind us of the 
‘patterns’ evoked in several of the articles and their 
illustrations - the shapes and shades of plants, 
where colour and texture can be as important as 
taste; the sudden appearance under a microscope 
of fragments that attest to particular threshing 
techniques; the silhouette of a thatched roof or 
the weave of a craftsman’s basket. That is, this 
sampling reveals threads that cross societies and 
link people, far away and long ago, to us and to our 
own enquiries into possible fact, artefact, meaning 
and our present-day strategies for survival. 
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1 This sampling was carried out within the framework 
of a Franco-Vietnamese programme to set up a pollen 
referential for southeast Asia (Bui Thi Mai et al. 2005). 
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7 Plants Used in Ritual Offerings 
and in Festive Contexts 


7.1. INTRODUCTION 


Ann-Marie Hansson and Andreas G. Heiss 


Plants have always played an integral role in human 
life, reaching far beyond being just an arbitrary 
part of the available natural resources. Especially in 
pre-industrial societies, man’s dependence on the 
growth of wild and cultivated plants is reflected by 
their significance in social and religious life. 


We have chosen here to highlight two essential 
contexts where plants and plant products played - 
or still play - a role due to their social significance, 
allowing researchers to trace plant-related activities 
using a wide range of methods and across a broad 
time-scale (also refer to Chapter 9 in Book 2). 
Ritual contexts usually involve rites - ceremonies - 
performed ina prescribed manner. Festive contexts, 
in contrast, might sometimes hold a ritual character, 
but should always be joyous and mirthful. They can 
either have a profane or sacral background, or both 
(also see Chapter 7.4). 


Ritual and festive contexts have in common that, 
from a ‘modern’ point of view, they do not seem 
to serve an ‘objective’ purpose, but instead strive 
after goals like communication with invisible 
beings, or maintaining natural life cycles by the 
use of spiritual forces. It is, however, crucial to 
note that any differentiations like ‘material vs. 
transcendent’, ‘objective vs. irrational’ or ‘religious 
vs. secular’ must not be applied uncritically to 


cultural contexts other than a modern European 
one, as they are very recent inventions only 
dating back to the Enlightenment of seventeenth- 
eighteenth century Europe. Past or present cultures 
which have not adopted Enlightenment ideas need 
to be investigated with caution regarding such 
categorisation: even the most ‘secular’ activities, 
such as sowing, may be steeped in transcendental 
thoughts (Brück 1999). At any rate, there is one 
promising common denominator for many ritual 
actions, past and present: magical, that is, animistic 
thinking. This is described as a beliefthat inanimate 
objects have a mind of their own, as do plants and 
animals (Subbotsky 2010, 7-8). Embedded in the 
persuasion that there is an invisible transcendent 
world, they are thought to become agents involved 
in the communication with this ‘otherworld’. 


Focusing on plants and plant products, we intend 
to present a broad survey of their various uses 
within the framework ofthe two contexts, ritual and 
festive. By no means can this survey be exhaustive; 
it is rather a mere sample of different applications 
to which plants and plant products were put in 
various parts of the world, most often in relation 
to agriculture. After this introductory section, five 
in-depth studies from different parts of the globe 
may serve to further illustrate these different 
approaches. 
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Ritual Plant Offerings 


Written and oral traditions as well as archaeological 
and ethnological data show that, apparently in all 
times and all over the world, people have believed 
in supernatural forces, be they gods, the spirits of 
the forefathers, or elemental beings - some good, 
some evil. Man has turned to these invisible beings 
in various situations of decisive importance or when 
problems threatened an insecure existence. The 
various ways in which communication with these 
superior forces was established depended on social 
and economic circumstances, as well as on the 
environmental situation. Consequently, they have 
changed over the ages. 


One very common way of communicating with, 
or paying worship to, the spiritual world was by 
means of an offering; here considered as a part 
of a sacral or cultic act in a ritual context. The 
word ‘offering’ derives from the Latin word offerre 
(to bring, to carry). An offering can be seen as 
the removal of objects or living things from the 
material world by depositing them in the ground 
or in the water, by consuming them during ritual 
festivals or by burning them (Lang 2002; Schwager 
2002; see Fig. 7.1). Thus deprived of their material 
form, the offerings are thought to be transferred 
to a transcendental otherworld, or afterlife, there 
servingto placate the revered (or dreaded) spiritual 
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Fig. 7.1. Pyre of the altar of Olympian Zeus, as inspired by 
Pausanias' descriptions. Image from Herrmann (1984), modified. 


beings (Schwager 2002). Among the various types 
of offerings, a broad variety of plants has been used 
by people in association with ritual purity, fertility, 
good health, prosperity and life, on the one hand, 
or with ritual impurity, infertility, sickness, ill-fate 
and death on the other (Simoons 1998, 3). 


Similar beliefs can be found in a broad variety of 
cultures and religions over time - although these 
cultures may be as different from each other as 
the Classical and Hellenistic Greeks in the east 
Mediterranean (see below; also e.g. Naiden 2006), 
the Iron Age populations of the Alps (Chapter 
7.3), the Abrahamic religions from the Near East 
(see below; also e.g. Douglas 1999; Dafni et al. 2006; 
Naiden 2006), modern Thai farmers (see below), the 
ancient Chavin in north Peru (Chapter 7.6; also e.g. 
Miller and Burger 1995), the Zulu in South Africa 
(Lambert 1993), the Scandinavian peoples (see 
below, and in Chapter 7.2), or the East Polynesians 
(Leach 2003). 


Circumstances which Affect our 
Capabilities to Gain Knowledge about 
Plant Offerings 


Ethnological studies provide an excellent picture 
of present ritual activities and ancient texts or 
epigraphic sources tell us something about the past. 
But written records were not kept by prehistoric 
cultures. Those that exist concerning these people 
are usually provided by their literate (and often 
not too objective) contemporaries, sometimes also 
their own non-descriptive notation-writings (such 
as ogham and runic inscriptions) are preserved, but 
which are of very limited use to researchers. 


Secondly, written sources from proto-historical 
and historical times seldom provide an exact 
record of actual daily life (be it the more ‘secular’ 
or the more ‘ritual’ aspects). A good example of 
this is the ritual cremation of the dead in the 
Roman provinces: archaeobotanical analyses have 
shown deliberate selection of the firewood used 
(Kreuz 2000; Heiss et al. 2008a; see below), while 
there is no mention of this in the written sources. 
Likewise, Roman written texts disdain barley as 
food for slaves and animals. Yet scientific data 
demonstrate that barley consumption was indeed 
frequent - and possibly essential - among Roman 
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soldiers (Kreuz 2006; Britton and Huntley 2010). 
One reason for this may be that those who wrote 
the ancient texts usually belonged to the higher 
(literate) social stratum. Thus, environmental 
archaeology and bioarchaeology are necessary and 
important tools for shedding light on ceremonial 
activities of the past, even when dealing with 
ancient literate civilisations. In archaeobiological 
(regarding the role of plants: archaeobotanical) 
analysis, site formation and preservation conditions 
(taphonomy) play an important role. However, what 
we find and what has been lost depends on many 
factors (also see Chapter 2.2). 


Without favourable preservation conditions, plant 
remains usually decay within weeks or months 
and are lost to analysis. Generally speaking, these 
are conditions which cause a reduced activity 
of microorganisms, as for example the acidic 
and anoxic conditions in peat bogs, permafrost 
in arctic or high-Alpine regions, the dryness in 
desert sands or the presence of toxic substances 
near decomposing copper or bronze objects. But 
even under unfavourable conditions, plant remains 
can be preserved for millennia if in a charred 
state. Charring takes place during exposure to 
fire under special conditions, such as low and 
constant temperatures and low availability of 
oxygen. However, various plant species, as well 
as plant parts, differ in their combustion and 
charring properties leadingto varying probabilities 
of preservation. Even the probability for certain 
plants (or plant parts) of being exposed to fire 
influences preservation and clearly depends on the 
way the respective plants are used (for food, tools, 
construction, medical or other purposes) and on 
their role in ceremonial contexts. Mineralised plant 
remains, often found in cesspits, are also preserved 
very well. However, their occurrence is limited to 
special archaeological contexts or environmental 
conditions. The same is true for plant impressions 
in clay (either in pottery or daub) or for deposits 
of pollen or phytoliths (see Chapter 2.2 for detailed 
information on these finds). 


Taking into account these considerations on 
environmental setting and archaeological context, 
it seems clear that the question of what we can 
find depends, to a great extent, on the particular 
region, its climate and topography. For instance, the 
desiccated finds from Egyptian Pharaonic graves are 
in an excellent state of preservation and may appear 


almost recent, while the organic material from 
much younger Scandinavian Iron Age cremation 
graves has almost totally disintegrated. 


Excavation, sampling and analysis may also play 
important roles. In contrast to most artefacts and 
skeletal materials, plant remains are hardly ever 
visible during excavations. Tiny black concretions 
in the soil may represent the remains of grave 
goods, such as bread or other food, but are often 
overlooked or are not sampled. Only rarely do 
these minute remains find a place in excavation 
reports, or get stored in a museum. Also, due to 
the considerable amount of time required for 
archaeobotanical analyses, funding is often not 
available, although these plant remains are of great 
potential value. 


So what do we know, and what can we know about 
the plant material used as offerings? What we find 
and interpret as offerings is based on our current 
knowledge of the botanical material itself as well 
as of the social context in present, historical, and 
prehistoric times. This social context can only be 
reconstructed in an approximate way from oral and 
written traditions, from archaeological contexts 
and ethnographic comparison. Still, even though 
every effort is taken to be as objective as possible, 
to some extent the resulting interpretations will 
always reflect the state of our own knowledge. 
Analysis of ritual contexts requires a high degree 
of caution, and conclusions need to be rooted in the 
observation of structural similarities and generally 
observable phenomena. The article on the festive 
use of plants on May Day (Chapter 7.4) illustrates 
the complexity of present-day ritual conceptions, 
which would be virtually imperceptible if they had 
to be explored via archaeological remains. 


As already mentioned, the range of plant use in ritual 
and festive contexts is very wide, and only some of 
the more prominent examples can be dealt with in 
this chapter. Thus, while a few examples of other 
ritual and festive uses for plants are provided, our 
main focus has been applied to nothing less than the 
two most fundamental aspects of existence: life and 
death. As we shall see, many religious perceptions 
bear witness to a strong linkage between these 
antitheses, reflected in bonds between fertility and 
funeral. It is from the dead that new life springs, 
and it is the offering which brings energy to the 
force of transformation and creation. 
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Sustaining Life: Rituals in Agricultural 
Processes 


In agricultural communities, it was common to 
use rituals or ceremonies involving plants or 
plant products in various forms associated with 
the different stages of the agricultural process as 
a reflection of human beings’ dependence on the 
forces of nature. This included sowing, harvesting 
or winnowing as well as the subsequent stage of 
plant processing, whether from cultivated crops 
or gathered plants, berries, nuts and fruit. It must 
be taken into consideration that these and many 
other activities of daily life were usually influenced 
by ritual, or had ritual meaning in themselves. In 
the past, archaeologists have sometimes too easily 
qualified apparently non-functional or simply 
inexplicable finds and find situations as ‘ritual’ 
(Briick 1999; Insoll 2004, 10-12). Renfrew and Bahn 
(2008, 412-414) address this issue by offering a 
comprehensive ’check-list’ of how to detect ritual 
activity in the archaeological record. While bearing 
this in mind, it is still challenging for us to try to 
understand how people from past times might have 
thought and felt, in this case about plants. 


The Fertility Cult of Demeter and 
Persephone/Kore 


The first in our series of case studies leads us to 
the east Mediterranean. For Ancient Greek culture, 
ample evidence from multiple sources is available: 
written and iconographic records, as well as arte- 
factual and biological remains, can tell us us about 
past rituals of the region and about some of the 
thoughts people may have connected to these rituals. 


A large number of annual festivals in Ancient 
Greece were devoted to Demeter and Persephone, 
concentrating ritual attention on processes critical 
to the crops, and thus to nutrition itself. Demeter 
ruled over growth, especially of the crops, and her 
influence was greatest over barley (Hordeum sp.; 
Fig. 7.2), the most important cereal species at the 
time. She was also the symbol for the origin of bread 
(Buxton 2007, 72) and was seen as having given the 
knowledge of agriculture to man (Fig. 7.3), thus 
laying the foundation for nutritional security and 
for civilisation itself (Taylor-Perry 2003). Snakes and 
piglets, both symbols of fertility, were also often 
associated with Demeter. 


Fig. 7.2. An ear of modern hulled barley (Hordeum vulgare L.) 
as photographed in a field at Termen in the Valais, Switzerland. 
Image: A. G. Heiss. 


Fig. 7.3. Demeter (to the left) teaching the secrets of agriculture to 
the mythical prince Triptolemos of Eleusis, handing him a sheaf of 
grain. Persephone (to the right) offers him her blessings. Replica 
of a ca. 430 BCE relief at the Museum Schloss Hohentübingen, 
Germany (original at the National Archaeological Museum of 
Athens). Image: A. G. Heiss. 
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Fig. 7.4. À Hellenistic tetradrachm from Syracuse, Sicily 
(ca. 310-304 BCE), showing a female goddess’ head adorned 
with an ear of barley, a typical way to depict Persephone. Image: 
Numismatica Ars Classica NAC AG, Zurich. 


Demeter’s daughter Persephone (also called Kore, 
the ‘virgin’ or ‘young maiden’) was worshipped 
as the goddess of birth and death. In the form of 
Kore, Persephone was also believed to symbolise the 
power of growth within the seed or cereal kernel 
(Day 2007, 72), as depicted on many Greek coins 
from the Hellenistic period (Fig. 7.4). The concept 
of worshipping the growth power of seeds seems 
to be an archetype, having already been of vital 
importance and widespread at a far earlier date 
than Greek Antiquity. We can find, for instance, the 
same idea of the growing seeds painted on pottery 
as far away as the Ukraine and dating back as far 
as the fourth millennium BCE (Fig. 7.5). 


The fertility rituals in Classical Attica were sur- 
rounded by mysticism and ceremonial secrecy. A 
large amount of today’s knowledge about what was 
going on during these ceremonies is derived from 
archaeological finds rather than written sources, 
which may seem unusual for Antiquity. One of the 
reasons for the lack of written texts may well be that 
many of these rituals were exclusively carried out 
by women while it was mainly men who recorded 


Fig. 7.5. Germinating seeds com- 
monly occur in vase paintings of 
the Cucuteni-Tripolye culture. On 
(3), sprouting seeds (lower part) are 
associated with a three-fingered 
figure enclosed in a seed (the 
Goddess with bird's feet instead 
of human hands), surrounded by 
streams: note the snakes on the 
upper end central bands. Painted 
black on red. (1) and (2) Cucuteni AB 
(Vereme, W. Ukraine: ca. 4000 BCE). (3) 
Cucuteni B1 (Luka Vrublevetskaya, W. 
Ukraine: early fourth millennia BCE). 
(1) H. 24.2 cm. (2) H. 22.7 cm. (3) H. 
38 cm. Image from Gimbutas (1989, 
Figure 165), modified. 
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history. Women performed the central rituals 
because of their culturally-determined value as 
bearers of the secrets of fertility (Brumfield 1981, 
239, 240). The most prominent of these festivities 
were the Mysteries of Eleusis and the Thesmophoria 
(see below). However, there were also other festivals 
dedicated to Demeter and Kore open to all, not only 
to women (Bookidis 1990, 86-87). Surveys of these 
more than twenty annual festivals can be found 
in Harrison (1908) or Taylor-Perry (2003), among 
others. 


One of the most important written sources giving 
information on the ceremonies is the Homeric hymn 
to Demeter (Lawton 1898, 154-179; Björkeson 2004). 
The principal theme deals with women re-enacting 
aspects of the myth of Demeter searching for her 
daughter after Kore’s abduction by Hades. This 
period of searching and mourning for her daughter 
took one third of a year, during which Demeter 
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abstained from her role as Goddess of the harvest 
and growth. So while Persephone was in Hades' 
realm, vegetation died. 


While temples for Greek Gods were usually situated 
on high, open places (especially sanctuaries for 
Zeus); Demeter was very often worshipped in 
sanctuaries under the earth or in flat megaron-type 
temples, corresponding to the chthonic (earth- 
bound) nature of this goddess. An impressive 
example can be found in Selinous/Selinunte, Sicily 
(Fig. 7.6). There, the fifth to sixth-century BCE 
temple of Demeter Malophoros ('apple-bearing 
Demeter'; see Fig. 7.7 and Miles 1998) forms an 
ample sanctuary with close links to the underworld 
- represented by the proximity to the Selinuntine 
necropolis - and the integration of the temples 
of two other chthonic deities, Hekate and Zeus 
Meilichios ('Zeus as sweet as honey'; see also 
Hermann 1847; Rose 1921). 
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Fig. 7.6. Map ofthe central Mediterranean sea with the following archaeological sites mentioned in the text: 1) Selinunte; 2) Sanctuary 
of Monte Papalucio; 3) Eleusis; 4) Acrocorinth. Map: R. Lugon, J.-C. Loubier and A. Chevalier. 
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Fig. 7.7.Partofthetemenos (temple area) of Demeter Malophoros 
in Selinous, Sicily, as seen from the east. a: propylon (entrance 
hall), b: great altar, c: megaron. Image: A. G. Heiss 


The Offerings 

Offerings for Demeter were often thrown into pits 
(megara or into natural chasms, as described for 
the kathodos (the ‘lowering of the offerings’) during 
the festivities of the Thesmophoria (see below). 


Fig. 7.8. Flower (above left) and fruit (above right) of modern 
pomegranate (Punica granatum L.) as photographed in the 
gardens of Schloss Trauttmansdorff at Merano/Meran, Italy. 
Image: A. G. Heiss. 


Fig. 7.9. Flowers and capsules (right) of modern opium 
poppy (Papaver somniferum L.) as photographed in a field at 
Rappottenstein, Austria. Image: M. Kohler-Schneider. 


These offerings usually consisted of biscuits or 
bread in different shapes associated with fertility, 
such as snakes or phalli (Brumfield 1981, 79, 232; 
Taylor-Perry 2003, 52). The snake symbol seems 
to represent some more archaic traits of the cult, 
possibly originating from some Stone Age mother 
goddess as suggested by M. Gimbutas (1989, 147). 
Aside from written sources and iconography, 
archaeological finds also tell us about the things 
offered: for example, charred biscuits resembling 
coiled snakes were found at the Archaic/Hellenistic 
sanctuary of Monte Papalucio in Apulia, southern 
Italy (Ciarialdi 1999; Fig. 7.6). Charred remains of 
various food plants were also discovered at this site: 
broad bean (Vicia faba L.) regarded as associated 
with the underworld in general (see below; Hanelt 
1972, 209) and pomegranate (Punica granatum L.; 
Fig. 7.8), a symbol of fertility, as well as one of the 
key elements in the Persephone myth: Persephone 
had eaten seeds of pomegranate during her stay in 
the underworld which obligated her to return there 
every year for a certain time. This was regarded as 
the reason for the recurring seasons, the barren 
season being caused by her absence. 


Opium poppy (Papaver somniferum L.; Fig. 7.9) was 
likewise closely associated with Demeter and 
Persephone. Seed impressions of poppy were found 
in the pastry from Monte Papalucio, along with the 
remains of cultivated fruits such as grapevine, fig 
and olive. In general, depictions of pomegranate 


318 ANN-MARIE HANSSON AND ANDREAS G. HEISS 


and poppy are commonly observed in Persephone/ 
Kore sculptures, such as those found in a sanctuary 
of Herakleia near Policoro, southern Italy (Kurz 
2007; 2008; Fig. 7.6). One of the fragments of painted 
plates from Acrocorinth displays the lower part of a 
female head (Demeter/Kore) in profile with a poppy 
capsule held close to her mouth (Stroud 1968, 302). 


As mentioned above, the animal elements in the 
sacrifices were mainly represented by pigs and 
piglets or terracotta figurines of them (Burkert 1985, 
242). A terracotta kalathiskos bearing representations 
of acorns was found in Policoro, thus documenting 
one main food source for those pigs (Kurz 2007; 
2008). 


A Bean from the Underworld 

As indicated above, the broad bean, or field bean 
(Vicia faba L.; Fig. 7.10), was closely connected to 
Demeter and Kore. In general, although being an 
important staple food, the plant was regarded as a 
death symbol in the Greek world, and it was seen 
as associated with the souls of deceased people 
(Ciarialdi 1999). This chthonic connotation of a 
food plant may be related to the effects of ‘favism’, 
a syndrome induced by the ingestion of broad 
bean (or inhalation of its pollen), together with 
an inherited enzyme deficiency in some humans, 


Fig. 7.10. Flowering broad bean (Vicia faba L.) in the reconstructed 
Neolithic field in the Urgeschichtemuseum Niederösterreich. 
Image: A. G. Heiss. 


leading to a sometimes lethal haemolytic anaemia 
(Flint-Hamilton 1999). Another reason may be that 
the cultivars in Antiquity generally contained more 
anti-nutritional substances than we know from 
modern broad beans (Leopold and Ardrey 1972, 512). 


Perhaps for the same reasons, other Mediterranean 
cultures also treated the broad bean with dread and 
reverence, or at least with caution (Hanelt 1972, 
209). If we believe Herodotus’ reports, Egyptians 
regarded Vicia faba as unclean (Historiae, Book II 
‘Euterpe’, 37; Macaulay 1890). In Ancient Rome, 
there was no explicit negative connotation related 
to V. faba, yet the plant was of symbolic and sacral 
importance: in the annual ritual of the Fabrariae 
Calendae (the ‘calends of the beans’) in the begin- 
ning of June, a sacrifice of mashed broad beans 
with lard was offered to Dea Carna, the Goddess 
of death and life (von Stokar 1951, 521). Porridge 
made of lomentum (faba bean meal) was considered 
an acceptable offering in general, termed refriva, 
or referiva (Pliny the Elder, Naturalis Historia 18, 
117-119: Bostock 1855). 


The Thesmophoria 

One prominent example of the festivities tied to 
the myth of Demeter and Kore are the Athenian 
festivals of the Thesmophoria, which were celebrated 
in autumn and aimed at magically and ritually 
influencing the course of events surrounding the 
important autumn sowing. The word derives from 
Beouopöpog, ‘bearing the ordinance’ (Taylor-Perry 
2003), because Demeter had given the knowledge of 
agriculture and the laws of civilisation to humans, as 
already mentioned. Beginning with the eleventh of 
the month of pyanepsion (which corresponds to the 
transition from October to November), the absence 
of Persephone and Demeter and the resulting 
withering of vegetation was commemorated for 
three days. Each day of the festival had its own 
name, depending on the activities during the day; 
e.g. anodos, the ascent to the temple and kathodos, 
the lowering of the offerings into the offering 
pits, both on the first day of the Thesmophoria. The 
festival ended with kalligenia, the ‘(re)birth of the 
beautiful Kore’, the celebration of the reunion of 
the two goddesses and of the beginning of new life 
for the germinating crop. 


One important part of the annual ritual activities 
was also to remove (and to reuse!) the decayed 
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matter: the decayed corpses of pigs that had 
been thrown into the caverns or pits during the 
Thesmophoria, together with seeds, were collected 
and placed on the altars. Later they were sprinkled 
over the fields to promote the fertility of the crops 
(Brumfield 1981; Gimbutas 1984, 214f). 


Carrying the Liknon 

An interesting recurring element in the fertility 
rituals of Ancient Greece is the liknon (Aikvov 
meaning ‘winnowing-fan’), in some contexts also 
synonymised as kernos or ptuon (Harrison 1908). 
The winnowing-fan is an oblong, scoop-like basket 
usually made of wickerwork (Nilsson 1957, 21) used 
for crop cleaning: it is rotated and shaken in both 
hands to separate the lighter chaff from the heavier 
grains (for more information see Chapter 6.6). 


This winnowing-fan was a common element of 
both the Eleusinian mysteries of Demeter and 
Kore (Brumfield 1997, 148) and the Dionysian 
mysteries (Harrison 1908, 158; Nilsson 1957, 30). In 
processions (the Liknophoria/Kernophoria), the likna 
were carried containing fruits of the earth and 
often also shrouded phalli (Fig. 7.11; Nilsson 1957, 
21), thus emphasising the close connection between 
the growth of food plants and human fertility. 
Athenaios, an author active during the third century 
CE, gives a list of the foodstuffs usually contained 


Fig. 7.11. Campana relief dating to the late first/early second 
century CE, depicting an initiation scene during the Dionysian 
mysteries: a satyr approaching from the left carries a liknon filled 
with fruits and a phallus. A maenad leads forward the initiate 
with shrouded head. Another woman bears a tympanon. Image: 
Friedrich-Schiller-Universitat Jena, Archäologische Sammlungen 
(Inv. no. SAKT 200). 


in a liknon/kernos, mentioning: ‘sage, white poppies, 
wheat, barley, pulse, vetch, ochroi, lentils, beans, 
spelt, oats, a cake, honey, oil, wine, milk, sheep’s 
wool unwashed’ (Harrison 1908, 159). 


However, according to Athenaios’ description, 
these things were put in a more elaborate type of 


Fig. 7.12. Proto-Geometric clay kernos from Kourtes, Crete 
(ca. tenth century BCE), kept at the Herakleion Archaeological 
Museum. The individual vessels are connected. Image: Robert 
H. Consoli / SquinchPix (2009). 


Fig. 7.13. Early Hellenistic votive plaque (mid-fourth century 
BCE) from Eleusis, held at the National Archaeological Museum, 
Athens. Displayed is a scene of the Eleusinian mysteries. Ttop right: 
Demeter enthroned. Two other deities, Persephone and lakchos, 
bear torches, leading the initiates forward. A sacred omphalos 
stone (in white) lies in the middle of the scene. Note the four 
female figures who wear kernoi in their hair. Image: marsyas@ 
wikimedia.org (2005). 
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kernos, different from the agricultural implement, 
‘a vessel made of earthenware’ (Harrison 1908, 159), 
and often divided into many compartments. These 
written records are complemented by the objects 
found at several archaeological sites, such as Melos, 
Crete (Fig. 7.12), Eleusis (Fig. 7.13) and Acrocorinth. 
As an example, at the sanctuary of Demeter and 
Persephone at Acrocorinth, numerous clay objects 
were found resembling winnowing fans containing 
cakes. There were also smaller empty vessels, which 
were probably once filled with real kernels of wheat 
(Stroud 1965, 23). Votive likna were present in the 
sanctuary from around the early sixth until the 
second century BCE, usually in secondary fills all 
over Acrocorinth, possibly originating from periodic 
cleanings of the sanctuary - none was found in situ 
(Brumfield 1997, 147). 


The role of likna/kernoi in the rituals seems to have 
had three main aspects: firstly, the functionality 
of cleaning the grain was analogous to a mystical 
purification, important for the Eleusinian initiates. 
Secondly, the symbolism of human fertility: aside 
from the Dionysian symbol of a phallus associated 
with the liknon, winnow-fans were also said to 
have served as cradles for Zeus and for Dionysos, 
according to certain myths. Brumfield (1997, 149) 
sums this up as ‘the divine infant in the liknon was a 
potent symbol of the renewal of life that agriculture 
made possible’ And thirdly, there was an explicit 
focus on agriculture in the Liknophoria/Kernophoria 
rituals, a ‘late and elaborate form of the offering of 
first fruits’, as Harrison (1908, 160) put it. 


Rome: Ceres and Tellus 

In the Roman world, many fertility-related 
rituals were in existence. Most of them are well- 
documented, especially in the cereal-cultivating 
areas of the Mediterranean. A good number of them 
bear strong resemblance to older Greek traditions 
(see above). The goddess Ceres, for example, is 
characterised by many aspects of the Greek Demeter 
and also the Carthaginian Tanit (Währen 1980), 
such as the polarity of life-giving and death-related 
powers. Likewise, she was worshipped in the course 
of the agricultural year, such as during the Cerealia 
which took place at the time of spring sowing 
(Lurker 2004). At the end of January, during the 
Feriae Sementivae, the ending of the winter sowing 
was celebrated with offering cakes and pigs to Tellus 
(the ‘Mother Earth’) and Ceres (Bailey 1907). 


Other Agricultural Contexts and their 
Offerings 


There are many publications dealing with early 
agriculture in different parts of the world: how it 
has developed through time, which crops have been 
cultivated and on the origins and morphological and 
ecological changes of the various crops. As regards 
early agricultural societies’ relations to the invisible 
forces, gods and goddesses, which were believed 
to impact the crop in a positive or negative way, 
we will only mention a few here, as it is difficult 
to trace rituals connected to cultivation. It is even 
more difficult to find out what the purpose of these 
offerings or other rituals might have been. Thus, 
evidence within this field is scarce. 


Finds from Ukrainian Hill Forts 


Open settlement type villages of the North Car- 
pathian culture (ca. 500-200 BCE) are found on 
elevated flat river terraces, such as in the district 
of Kharkov/Charkov. There were also many large 
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hill forts that were centres of administrative, 
political and religious power. Whole complexes of 
archaeological monuments dating from the same 
period are usually found around these hill forts. 
In both early- and proto-Slavic periods, the peaks 
of these hill forts often were the site of temples. 
In such cult places, starting from Scythian times, 
offerings of acorns (Quercus sp.), cereal grains 
and bread were found, together with miniature 
and normal-sized pots, iron ornaments and other 
objects (Gimbutas 1971, 49, 50, 158). 


Ceramic idols of bread loaves or biscuits were also 
found in the hill fort of Karavan in the Kharkov 
(Charkov) district (Fig. 7.14), dating to the fifth to 
sixth centuries BCE. The structure at the hill fort’s 
highest point was interpreted as a small sanctuary 
consisting of a clay sacrificial basin and three 
oval pits. In and around the sanctuary, offerings 
of all kinds were found: some miniature pots, a 
miniature crucible and miniature bread loaves made 
of specially prepared clay. The clay used for the 
production of the pots was very fine-grained and 
without any sand admixtures, while the clay for the 
production of the small loaves was tempered with 
cereal grains, chaff and leaves. Some of the biscuits 
had straw imprints (Gimbutas 1971, 51). There were 
also clay representations of grains of food plants: 
wheat, barley, rye, pea, chick pea, cow pea and millet. 
A similar find was made in the hill fort at Paterskoe 
in the district of Kirovograd (Fig. 7.14), where the 
miniature biscuits were baked of actual flour and 
grains of millet (Petrov 1948, 79; Monah 2002, 94). 


Iron Age Europe 

During recent years, much research has been 
focused on the Iron Age cultures of Europe, usually 
subsumed as the ‘Celts’: all written documents from 
that time attesting to their daily life, warfare, or 
rituals, were in fact written by Greek or Roman 
authors (Hofeneder 2005) and this introduced a 
strong cultural bias in the perception of these 
peoples. Direct evidence on ritual plant use by 
the Celts, however, is scarce - not least due to 
methodological reasons: the most famous Iron Age 
sanctuaries in France, such as Gournay-sur-Aronde, 
Ribemont-sur-Ancre, or Corent, have never been 
investigated for botanical remains... 


A Celtic farmstead at Fellbach-Schmiden (south- 
western Germany), probably belonging to the 


local elite, held a rich inventory of botanical finds 
drowned in a former well (Körber-Grohne 1999). 
The more than 20 m deep shaft had been filled 
with manure, soil and rubble after the building had 
burned down - covering three animal statues made 
of oak wood: two he-goats and a stag. The he-goats 
had belonged to a statue, probably some ‘Lord/Lady 
of the Animals’, while the stag seems to display a 
relation to the Celtic god Cernunnos (Hoppe 2009). 
For a showy, yet highly speculative combination in 
reconstructing the respective finds see Fig. 7.15. 


Fig. 7.15. a) The he-goats found in the well of Fellbach-Schmiden, 
Baden-Württemberg, Germany. Image: Landesmuseum 
Württemberg, Stuttgart (2011). b) Replica of the two he-goats in 
an interpretative reconstruction, combining them with the sitting 
statue of the Celtic god Cernunnos as inspired by the depiction 
on the famous Gundestrup cauldron. Reconstruction done by 
Wolfgang Lobisser, VIAS, and kept at the Urgeschichtemuseum 
Niederösterreich, Asparn/Zaya. Image: Urgeschichtemuseum 
Niederösterreich (2009). 
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In the sanctuary ‘1’ of Roseldorf (Lower Austria, 
ca. 250-130/110 BCE), a site located in the remote 
east of Celtic cultures but roughly corresponding 
to French sanctuaries like Gournay-sur-Aronde 
or Corent (Poux et al. 2007; Holzer 2009), animal 
and plant remains seem to derive from ritual 
feasting. Also, possible ritual significance of some 
of the discovered plants, such as rowan (Sorbus 
aucuparia) and hawthorn (Crataegus laevigata), is 
suggested (Caneppele et al. 2010). Similar, if poorer, 
remains from feasting also seem to be indicated at 
Frauenberg, another Late Iron Age sanctuary in 
Austria (Styria; Popovtschak 2005). 


In the Celtic oppidum of Bibracte (Beuvray, central 
France; Fig. 7.16), the remains of a wooden box 
found near a sanctuary contained ‘a strange 
mixture of burned twigs, carbonised straw, single 
culm nodes, chaff, cereal grains and small pieces 
of burned bones’ (Wiethold 1996, 107). The major 
part of the charred plant remains were identified 
as emmer (Triticum dicoccum) chaff, accompanied 
by remains of other hulled wheats, pulses, and wild 
plants. The question of whether the plants inside 
the box were connected with some ritual activity or 
were just animal fodder is, as yet, unanswered. Not 
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strictly part ofthe peoples today known as ‘Celtic’, 
the Alpine population also had their own way of 
offering. Their offering sites (Brandopferplätze), 
reflecting agricultural aspects of the prehistoric 
Alpine societies, are discussed in Chapter 7.3. 


One of Sweden’s most famous archaeological sites 
is Helgö, Ekerö parish, east central Sweden, at that 
time an island in Lake Mälaren (Fig. 7.17). From 1954 
to 1978, regular archaeological excavations were 
carried out at the site (Melin and Sigvallius 2001), as 
well as archaeological and environmental fieldwork 
(Miller and Hedin 1988). The site comprises seven 
building groups and six cemeteries; in three of 
the cemeteries bread was found. Many house 
foundations, some indicating they belonged to 
workshops, were found at the site. One of them has 
lately been interpreted as an offering terrace used 
from ca. 200 CE up to the Viking Age (Hansson 2011; 
Bergström 2007). Charred bread buns were retrieved 
from the archaeological layers at the terrace. Now 
this terrace is believed to relate to rituals associated 
with agricultural processes and with influences 
from the Classical world (Hansson 2011). 


A Selfless Divinity: the Rice Mother 

In southeast Asia, rice is the most important cereal, 
and there are many rice-growing countries where a 
Rice Goddess was and is worshipped. As an example, 
we will mention Thailand, where evidence of rice 
cultivation can be dated as far back as ca. 3000 
BCE (Glover and Higham 1996, 436). Thailand is, in 
fact, a predominantly Buddhist country, but with 
strong undercurrents of Hinduism and animism. In 
present-day Thailand, traditional rituals involving 
the Rice Goddess are still important for rice farmers 
(Sanyal 2008). The Rice Goddess (wem, poh-söp), also 
called the Rice Mother (wmilwaw, mde poh-sóp; Fig. 
7.18), is a benevolent deity related to the goddesses 
Dewi S(h)ri in Indonesia, Saning Sari on Sumatra 
and other deities found on Borneo, in Malaysia, 
or Burma (Frazer 2009, 972f). Quite comparable 
to Greek Persephone and Egyptian Osiris, the Rice 
Mother reigns over the main cereal of the region 
and is responsible for the fertility of the rice 
fields. Furthermore, the rice plant is imagined to 
represent her body and the grains her children, 
whom she selflessly gives away to ensure human 
subsistence. Accompanied by offerings of fruit and 
rice, her spirit is invited to the rice fields during 
sowing and harvest and, during her ‘pregnancy’ 


Fig. 7.18. Depiction of mae poh-söp (Rice Mother) on a modern 
lucky charm amulet, as found in countless numbers on Thai 
amulet markets. Image: Ajarn Spencer. 


with the rice grains, she is nourished with offerings 
of bitter and sour fruit (reflecting the peculiar 
food cravings attributed to pregnant women). The 
major part of the rituals is exclusively performed by 
women (Rajadhon 1955; 1968; Hubert 1981). Again 
pointing out the parallels to Persephone and Osiris, 
the connection of the main cereal of a region to a 
guardian goddess or god seems to form an archetype 
in several - and quite unrelated - religions. 


Flesh and Grain, Blood and Beer: A Few African 
Examples 

A drastic example similar to mde poh-söp’s motif - 
the nourishing deity giving away part of his/her 
body as food - is found in the tales of the Bulsa 
(or Builsa) (Fig. 7.19) of Ghana: their God (Wen or 
Naawen) is said to have initially lived on earth, 
providing humans with a paradisiacal state of life 
without work. They nourished themselves with 
pieces of flesh which the god offered to let them cut 
off of him and these would then become food (Schott 
1997, 1). This is, however, an unusual example, as 
many other African peoples initially did not follow 
the idea of a deity associated with nature and the 
cycle of life and fertility. Much more frequent is 
the concept of the ancestors being worshipped in 
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Fig. 7.19. Map of Africa showing the 
four regions mentioned in the text: the 
Gauteng and Kwazulu-Natal provinces in 
South Africa (Zulu); the Arusha province 
in Tanzania (Iraqw), and the the Bulsa (or 
Builsa) district in Ghana. Map: R. Lugon, 
J-C. Loubier and A. Chevalier. 


he 


ETHIOPIA 


Arushá Provit x 

Dares Salaam a 

& TANZANIA 
hx JS 


Atlantic Ocean 


gk 


ZAMBIA: 


Cape Town Ja 


Km 
0 Sys s 1'500 


Cue aM " X 
ws 


Harare 


Kwazulu-Natal 


. x 


Province 


these contexts. Fertility-related rituals of the Zulu 
in South Africa once featured the sacrifice of cattle 
and of grains. Lambert (1993, 304) sees a parallel to 
the rituals in the Thesmophoria (see above), as one 
part of the mixture of grains with the sacrificed 
animal’s blood was used for sowing in order to 
maintain fertility of the fields. Today, beer libations 
seem to have taken the place of the cereals in Zulu 
harvest offerings, as is also reported from their 
neighbours, the Lovedu (Krige 1968, 183). Likewise, 
the sorghum beer (buura) prepared by the Iraqw in 
Tanzania (Arusha region; Fig. 7.19) plays a crucial 
role in their offerings to the ancestors, and in the 
geetla/angw ritual, marking the transition between 
two agricultural cycles (Rekdal 1996, 371). 


Burial Rituals 


Burial rituals may be seen as an expression of 
resurrection and reproduction, symbolising the 
end of the old life and, at the same time, bringing 
the vital force back to a new life. In this way 
they express perceptions about fertility and the 
deceased’s continued existence (Kaliff 1997), 
especially in prehistoric agricultural communities. 
Such a synthesis of burial cults and fertility cults 
is commonly supposed to have existed. Cultivation 
and the cult of the dead are phenomena linked 
together in many ways, not least by their affinity to 
the soil. The dead are placed into the earth in one 
form or another in the same way grains are planted. 
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Both the grain and the dead thus enter another 
dimension, hidden from other spheres of existence. 
In the soil, the plants will grow to a new life and, it is 
imagined, that also the dead have a new life. In such 
an earth-centred and life-revering worldview, the 
soil is the place for the cycle of creation’s eternally 
recurring fertility (Gimbutas 1989, 321). In various 
religions, these perceptions are mirrored by similar 
recurring motifs, such as the self-sacrifice of a deity 
in order to sustain human life. This basic concept 
is found in the Greek Persephone/Kore (see above), 
in the Egyptian Osiris (see below), and in the Thai 
mde poh-sóp (see above). Certainly, they all make use 
of quite different expressions of how to support or 
sustain human life and are not always strictly linked 
to fertility. Often these sacrifices are also connected 
with the motif of resurrection. 


Taking extant religions as modern analogies, we 
might suppose that, in prehistoric societies, the 
eschatological conceptions about what the afterlife 
was like must have influenced the way in which 
vegetable materials were used as symbols in their 
rituals, what was offered, and in which condition. 
It is thought that in many prehistoric communities, 
existence after death was believed to resemble 
life on earth to a certain extent, as deduced from 
findings of expensive grave goods. These gifts varied 
depending on when and where the burial took place 
and, of course, on the social position of the dead. For 
civilisations of Antiquity, we have written evidence 
and also scientific data indicating that the burial 
ritual was highly formalised and that many of the 
functional aspects were dictated by traditions. 


Plants from Egyptian Tombs: Flowers, 
Fruit, and Cereal Sprouts 


An enormously wide range of rituals, many of 
them involving food and plants, is documented 
by archaeological evidence from Ancient Egyptian 
culture. The large variety of finds from these 
contexts usually owes its preservation to the 
special environmental conditions in tombs, where 
dry and hot air desiccates biological material (see 
also Chapter 2). However, any account claiming to 
comprehensively summarise them inevitably has 
to fail. Thus, in this section only a few of the most 
prominent examples are highlighted. 


Finds of cereals as grave goods in Egyptian contexts 
date back as early as Predynastic times: cereal 
grains were found on and around the deceased 
in burials of ca. 5000 BCE. The concentration of 
cereals was especially high near the corpse’s mouth, 
which might indicate the grains were meant as 
symbolic provisions for the afterlife (Scharff 1947, 
cited in Centrone 2005). A Predynastic (ca. 3600 
BCE) woman’s grave from Hierakonpolis (Fig. 
7.20) provided a variety of botanical grave goods, 
among them sedge tubers (Cyperus sp.), fruits of 
dill (Anethum graveolens L.), and balanites (Balanites 
aegyptiaca L.), interpreted as indicators of the 
deceased’s high status (Fahmy 2005). Figure 7.21 
shows desiccated barley grains from an 18th- 
dynasty graveyard (ca. 1450 BC). 


Mediterranean Sea 
Tel Aviv 
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Fig. 7.20. Egyptian sites as mentioned in the text. 1) Hierakonpolis; 
2) Valley of the Kings; 3) Thebes/Luxor. Map: R. Lugon, J.-C. Loubier 
and A. Chevalier. 
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Fig. 7.21. Desiccated grains of six-rowed barley (Hordeum vulgare 
convar. hexastichon) from the 18th dynasty Western Graveyard 
of Qurnet Murai, south of Sheikh Abd el-Qurna, Egypt. Material 
stored at the Musée du Louvre, Paris. Image: A.G. Heiss. 


Sprouting for of Osiris: Bricks and Mummies 

The river Nile has always been extremely important 
for agriculture in Egypt. Every year, during the dry 
season between January and June, the land dried up 
until it seemed dead during the warmest season. 
Then, in the middle of July, the annual flooding of 
the Nile gave the hope of new life, providing the 
crop fields with both moisture and nutrient-rich 
silt. So, after its ‘death’, the soil was reborn to a 
new life every year. According to the myth, the 
god Osiris also apparently died and was reborn: 
he was murdered and dismembered by his own 
brother Seth, then restored and reanimated by Isis, 
his sister and wife (Lurker 2004). In the Ancient 
Egyptian belief system, both phenomena - the 
annual life cycle in the Nile valley and the myth 
of Osiris - were closely associated with each other. 
Osiris was an ambivalent deity, reigning over the 
realm of the dead but also causing plants to grow, 
especially barley - these are aspects found in the 
character of the Greek goddess Persephone/Kore, 
as well (see above). 


The hope of rebirth and growth, personified by 
Osiris, is embodied in the sprouting ‘Osiris beds’ 
(‘Osiris bricks’ according to Tooley 1996), which 
were created as grave goods for nobles in the New 
Kingdom (ca. 1600-1000 BCE) and, as part of the 
ritual activites to worship Osiris (Adrario 2002; 
Raven 1982), a hollow form resembling Osiris was 
crafted from clay or from stone. This form was filled 
with a mixture of barley grains (Hordeum vulgare 


L.), Nile mud or sand and water. The barley was 
left to sprout until the shoots reached about 16 
cm in length. The object was then covered with a 
lid: a ‘dead Osiris’ lying in his grave surrounded by 
a living green sheet, and with new life inside and 
outside - a powerful symbol of rebirth. One of these 
objects was also found in the tomb of Tutankhamun 
(see below; Fig. 7.20; Hepper 1990, 54), while the 
oldest finds of sprouting cereal kernels in tombs 
come from the Middle Kingdom and are dated to 
ca. 2000-1700 BCE (Adrario 2002, 55). 


During the Late Period (ca. 700-300 BCE), more 
complex rites lead to the production of ‘corn- 
mummies’, mummiform and often ithyphallic 
packages of about 35-50 cm in length, again 
consisting of soil or mud and grains of barley and 
usually endowed with attributes of the two gods 
Osiris and Seker. Ninety-two of these objects are 
known today, according to M. Centrone (2007), 
originating from five necropoleis. Just like ‘regular’ 
human or animal mummies, they were wrapped in 
resin-soaked linen bandages, and placed in wooden 
sarcophagi (Fig. 7.22, Fig. 7.23; Centrone 2005, 11, 
19). Archaeobotanical analyses have been carried 
out on corn mummies from the Archaeological 
Museum in Kraköw, Poland (Wasylikowa and 
Jankun 1997) and from the Museum der Brotkultur 
in Ulm, Germany (Adrario 2002; Sokiranski et al. 
2005). They confirmed only the use of barley in 
the corn mummies (Fig. 7.24), although emmer 
wheat (Triticum dicoccum Schiibl ex Schrank) had 
previously been postulated as a possible component 
(Centrone 2005). Variation in coffin types and shape 
of corn-mummies suggests continuity in the use of 
these objects over a considerable period (until the 
third century BCE; Centrone 2005, 22). 


It is interesting to note that the Greek ‘Adonis 
Gardens’ are of a very similar structure, use and 
symbolism: cereal grains were put in potted soil in 
order to prematurely germinate after the harvest 
and to be used in the festivities for Adonis as 
symbols of death and rebirth (Servais-Soyez 1983; 
Baudy 1995). A hint at the fundamental character 
of the underlying conceptions of these rites might 
be their widespread distribution over the world: 
the powamu ceremony of the Hopi (Chapter 7.5) 
also refers to sprouts as symbols of life, fertility 
and resurrection. 
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Fig. 7.22. The wooden coffin of the corn mummy stored at the 
Museum der Brotkultur at Ulm, Germany, resembling the Egyptian 
death god Seker. The object dates to ca. 600 BCE. Image: W. Lutz 
(from: Sokiranski et al. 2005). 


Fig. 7.23. Inside the coffin the wrapped corn mummy is visible, 
wearing an Osiris wax mask. Image: W. Lutz (from: Sokiranski et 
al. 2005). 


Fig. 7.24. CT image of the corn mummy from Ulm, showing sprouted barley (Hordeum vulgare L.) grains embedded in their soil matrix. 


Image from Sokiranski et al. (2005). 


The Tomb of Tutankhamun 

Well-known examples for perhaps the richest 
and most elaborate grave goods known are from 
the Pharaonic tombs in the Valley of the Kings. 
Egyptian noble graves in general show a multitude 
of offerings, presented here as concrete examples 
of how people expressed belief in and, the wish for, 
a life after death. These grave goods consisted of 
both ‘real’ plants and ‘created’ plant-based objects, 
as well as their symbolic representations. Various 
types of bread were offered, as well. 


The tomb containing Tutankhamun’s mummy 
(ca. 1323 BCE), which was not disturbed by tomb- 


raiders until its discovery by scientists, provided 
large amounts of perfectly preserved plant-based 
grave goods. An impressive masterpiece is the nine- 
row floral collar which was found lying on the golden 
death mask (Hepper 1990, 9-10). It was composed 
of strips of date palm leaves (Phoenix dactylifera L.) 
and papyrus pith (Cyperus papyrus L.), with beaded 
fruits of withania nightshade (Withania somnifera [L.] 
Dunal) and persea tree (Mimusops laurifolia [Forssk.] 
Friis), colourful flowers and petals of Egyptian blue 
lily (Nymphaea caerulea Savign.), oxtongue (Picris 
radicata Less.) and low cornflower (Centaurea depressa 
M. Bieb.), as well as leaves of pomegranate (Punica 
granatum L.) and olive (Olea europaea L.). 
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Fig. 7.25. A wreath made of celery leaves (Apium graveolens 
L.) mixed with petals from the Egyptian blue lily as found in 
the tomb of the noble man Kent in Thebes. In Schweinfurth's 
herbarium. Image from Laurent-Tackholm (1951, 110). Photo 
from the Agricultural museum (in Cairo). 


Fig. 7.26. Celery leaves and inflorescences (flowering sprigs) 
from the wreath, as in G. A. Schweinfurth’s herbarium. Image: 
The Agriculture Museum in Cairo (Laurent-Tackholm 1951, 110). 


Additional collars and wreaths were found in other 
parts of the tomb including the plants already 
mentioned, as well as leaves of Safsaf willow (Salix 
subserrata Willd.) and wild celery (Apium graveolens 
L.). A further chest decoration or wreath composed 
of sprigs of wild celery mixed with petals of the 
Egyptian blue lily was found in the tomb of the noble 
man Kent in Thebes (Fig. 7.20, 7.25, 7.26). His tomb 
was dated to the twentieth dynasty, ca. 1200 BCE. 


The symbolic language of all these plant species 
has not been revealed, but we do know that celery 
was considered a symbol of sorrow in Ancient Egypt 
(Laurent-Täckholm 1951, 111). Likewise, it was 
regarded as a chtonic plant by the Greeks, according 
to written sources (see, for example, Plutarchus’ De 
Timoleonte; Lenz 1859, 183) - though, the Greek word 
o€Awwov (selinon) can either be translated as celery or 
parsley (e.g. in Stewart and Long 1894). For general 
discussion on the problem of transferring ancient 
concepts, and names, of plants to their modern 
scientific equivalent, see Box 7.4a, p. 361. 


Offering traditions changed over time. In the 
oldest graves from Egypt, we see that the symbols 
seem to have focused on food: provisions for the 
journey to the other side or food to consume in the 
afterlife. Later, the rituals and symbols became more 
elaborate, expensive and complex, and accentuated 
the forces of life and resurrection symbolism, and 
plants as a source of life. Here also, the relationship 
between the religious and cosmological perceptions 
of other Mediterranean areas, for instance Greece, 
is visible. 


Other Grave Finds 


As already discussed in the beginning of this 
chapter, preservation conditions play a crucial 
role in all research applying archaeobiological 
methods. This has been accounted for in the 
following section by dividing it into inhumation 
and cremation graves, as these two main forms of 
burial bear their own taphonomical (preservation- 
related) characteristics. Preservation of uncharred 
plant remains in inhumation graves strongly 
depends on favourable conditions provided by 
the surrounding soils and local climate. As these 
favourable conditions are rare (see above and 
in Chapter 2.2), hardly any plant material is 
preserved from most burial sites, if no heating 
or burning was applied prior to or during the 
funeral. However, if conditions are favourable, these 
inhumation graves can be the source for a wide 
range of detailed archaeobiological information. 
This may also include palynological (pollen-based) 
evidence indicating details of the funerary rituals 
or providing hints about the environment at the 
time of the burial, such as the season (see Chapter 
6.1). 
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Cremation graves, in contrast, more often provide 
plant remains, but usually only a small part of the 
spectrum is preserved depending on the conditions 
duringthe fire and also on the plant remains’ resist- 
ance to combustion. This is the reason why charred 
wood (charcoal) and grains - the most robust parts 
found in plants - are the most frequently recovered 
plant remains. 


Inhumation Graves 


One of the most famous grave finds from ‘Celtic’ 
Europe is certainly the princely grave (Fürstengrab) 
of Hochdorf (Baden-Württemberg, Germany) 
dating to the Early Iron Age (ca. 530 BCE). Excavation 
of the approximately 57 metre wide burial mound 
revealed the remains of a richly furnished burial 
chamber. The grave goods included, among others, a 
bronze couch, a wagon, a birch bark hat or headgear, 
badger fur, the finest textiles dyed red and blue and 
a huge cauldron crowned by lions, originally crafted 
in the Mediterranean. In the cauldron, palynological 
and chemical analyses for pollen and beeswax were 
carried out on what must once have been roughly 
350 litres of mead (Körber-Grohne 1985; Stika 2009). 
The grave goods, including those of plant origin, 
were to a great extent luxury items which also could 
have been used in the chieftain’s lifetime, and were 
items indicative of power and richness. 


Separated from the Hochdorf grave both in distance 
and time is the Oseberg ship grave in Vestfold, 
Norway (Fig. 7.17), dating to the ninth century CE. 
This was excavated in 1904-1905. The ship served 


m 


Fig. 7.27. The Oseberg ship during excavation in 1904. Image 
from Rosenqvist (1959, 13). 


as a massive burial chamber for a high status Viking 
lady and her supposed bondwoman, and it was filled 
with provisions as if for a long journey. The oak 
wood constituting the ca. 22 metre long ship was 
perfectly preserved by the surrounding clay (Fig. 
7.27; Rosenqvist 1959) and so were the botanical 
remains contained in it (Holmboe 1927). Among 
the organic finds in the grave were a number of 
horses, dogs, one ox, weaving equipment and very 
fine textiles of silk and wool. Among the botanical 
matter were cereals, seeds from flax and hemp and 
also seeds from plants used in textile dying - just 
as if the women had planned to go on with their 
earthly life in the afterlife. 


Cremation Graves 

Cremation of the deceased has a very long history 
and has been carried out all over the world. The 
oldest archaeological evidence, for instance, comes 
from Australia (Lake Mungo, New South Wales, Fig. 
7.28) and dates to approximately 40,000 BP (see 
Becker et al. 2005). 


Contemporary and prehistoric cultures traditionally 
using cremation in their funerary rites, such as 
many East Asian cultures, see the act of burning 
the body as a ceremony of transformation and 
transcendence, thus liberating the soul (Newall 
1985; for a comment on the Hindu rigveda texts 
see Kaliff 1997, 79). In many cremation rites, grave 
goods are to be burnt in the same way as the dead 
body. As in many past cultures, fire and the hearth 
were considered divine and Kaliff (1997, 79-81) 
suggests that worship of the sun may lay behind 
some of these traditions, establishing fire as a sun 
symbol aiding a human in reaching a superior 
existence. 


Cultural groups who believe in the resurrection of 
the body, on the other hand, are quite dismissive 
of the idea of burning a corpse to ashes, as seen in 
Christianity, Islam or in Ancient Egypt. Over time, in 
different regions of the world, the balance between 
inhumation and cremation burial has often shifted, 
mainly in relation to social changes (Saunders 
1925; Childe 1945; Newall 1985; Becker et al. 2005). 
These shifts can, for instance, be observed in the 
changing funeral habits during Roman times, but 
also in today's ‘western’ civilisations. Beginning 
with initiatives such as ‘cremationist’ movements in 
nineteenth-century France and the United Kingdom 
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Fig. 7.28. The Lake Mungo site in New South Wales, Australia. Map: R. Lugon, J.-C. Loubier and A. Chevalier. 


(Pasteur 1997; Bradbury 1999, 14), cremation is now 
increasingly common, mostly for practical and 
hygienic reasons. 


From the Ancient Greek world, Homer’s Iliad tells us 
in detail about the cremation of the hero Patroklos 
(Book 23; Voß 1990). Still, in the Archaic and 
Classical periods, cremation remained ‘of secondary 
importance’ until the fourth century BCE (Gualtieri 
and Becker 1982, 475). From this period, botanical 
finds are recorded for incineration graves at 
Thasos (Greece) in the north Aegean: charred 
remains of wheat (Triticum aestivum L./T. durum 
Desf.), olive (Olea europaea L.) and grape (Vitis vinifera 
L.), walnut (Juglans regia L.) and pomegranate (Punica 
granatum L.) were recovered from the pyres, as well as 
bread fragments (Megaloudi et al. 2007). The offering 
of pomegranate is especially worth pointing out, 
as with its many seeds it was a symbol of fertility, 
but also had strong mythological associations with 


the underworld (see the myth of Persephone/Kore, 
as mentioned above). The charred cloves of garlic 
(Allium sativum L.) from the same archaeological 
context might represent an aspect of protection: a 
panacea in most cultures, the plant has also been 
attributed protective powers against evil spirits 
(Megaloudi et al. 2007). When found in a grave, the 
question has to be asked of whether such an agent 
was meant to shield the deceased from evil forces, 
or rather to protect the living from the dead (see 
below, and also Chapter 7.2). 


Cremation graves dating to the Late Bronze Age/ 
Early Iron Age in Odensala (central Sweden, Fig. 
7.17) contained numerous seeds of two oil plants: 
gold-of-pleasure (Camelina sativa [L.] Cranz) and 
flax (Linum usitatissimum L.) (Hansson 1995) - both 
produce seeds that hardly ever survive charring 
due to their high oil content which makes these 
finds extraordinary. 
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The results from multidisciplinary research on 
Roman cremations is rich: analyses of burials from 
throughout Europe (Germany, Belgium, France, 
Austria) resulted in various plant-based luxury 
foods utilised as grave goods: condiments, cereals, 
pulses, imported fruits and bread were found 
(e.g. Lannoy et al. 2002; Bakels and Jacomet 2003; 
Bouby and Marinval 2004; Heiss 2008b). We find no 
information in written Roman sources about the 
firewood used in the pyres, although the texts do 
provide plenty of information on the ritual activities 
surrounding the cremation and the burial, and 
even the use of fire accelerants (tar) in the pyre 
is attested (Becker 1882, 529). There is one single 
record explicitly mentioning fuel wood selection in 
cremations, available from Tacitus. Unfortunately, 
the text does not deal with Roman customs at all, 
but only with those of Germanic tribes and Tacitus 
only reports the use of certis lignis (‘certain woods’) 
for the cremation of Germanic nobles (Germania, 
XXVII; Fuhrmann 1971). Charcoal analyses have 
however shown that the species used for firewood 
were deliberately chosen for their purpose: oak 
(Quercus sp.), hornbeam (Carpinus sp.) and beech 
(Fagus sp.) were the main species that were used (De 
Groote 1999/2000; Kreuz 2000; Heiss et al. 2008a). 


Early Medieval cremation graves in Scandinavia 
(Migration Period to Viking Period) have produced 
burial gifts comprising bread, cereals, seeds from 
oilplants, root tubers of dropwort (Filipendula 
vulgaris Moench), and stem tubers of oat-grass 
(Arrhenaterum elatius (L.) P.Beauv. ssp. bulbosum 
[Willd.] Schiibl. & G.Martens) (see Engelmark 1984; 
Hjelmqvist 1984, 1990; Hansson 1996; 1997; 2005b; 
Hansson and Bergstróm 2002; Bergstróm 2007; 
Viklund 1997; also see Chapter 7.2). We also find 
bread offered in the cremation graves at Helgó in 
eastern central Sweden. It has been suggested that 
this practise is a Roman influence, originating from 
Greece and from the Fertile Crescent (Hansson 
2011). 


Ibn Fadlan's account of the Rus (Rüsiyyah) people 
in Russia provides a description of a chieftain's 
burial at about 921 CE, mentioning plant grave 
goods such as vegetables and condiments (Wikander 
1978). Such descriptions complement the often 
difficult situation of charred plant remains in 
cremation graves, as they may not survive in a 
sufficient amount to document the full spectrum 
of plant-material offerings. It is known today that 


the Rus were connected to Scandinavia and to the 
eastern central region of Sweden in particular, 
with a Scandinavian impact in the Old Russian 
Kingdom traceable both in graves and settlements 
(Melnikova and Petrochin 1990). In the necropoleis 
of the Russian cities of Kiev and Cernigov (Fig. 
7.14), the Scandinavian assemblages are the richest 
(Petrukhin 2007, 66). One facet of this interrelation 
may also be the offering of bread loaves in cremation 
graves. While the small bread loaves on metal 
strings found in cremation graves at the Viking 
Age town of Birka, in Sweden, are to be considered 
unique for the whole region (Hansson 1996 and 
literature cited therein), there is one important 
exception: a cremation grave near Moscow which 
contains the same kind of offering, a small loaf of 
bread on a metal string (Fekhner 1963), indicating 
a strong cultural interaction between east and west. 


Plants as Adornment of Graves 


A modern account of funeral-associated plants 
is provided for Muslim graveyards in Israel. The 
investigations showed a wide range of traditions 
leading to today's choice of ornamental plants 
(Dafni et al. 2006): the first group - aromatic herbs, 
among them sage (Salvia fruticosa Mill.), rosemary 
(Rosmarinus officinalis L.), and basil (Ocimum basilicum 
L.) - are traditional health-bringers in many 
cultures and they are also often regarded as warding 
off the influences of death and decay. A second 
group of ornamental plants are all kinds of white- 
flowered plants: in the study, for instance, narcissus 
(Narcissus tazetta L.), sea squill (Urginea maritima [L.] 
Baker) and day cestrum (Cestrum diurnum L.) were 
observed. The white colour symbolises purity in 
many cultures and, in Islamic tradition, it is also a 
colour of mourning. The various shrubby or treelike 
species found in the cemeteries refer to a multitude 
of symbolic meanings, either because of their being 
mentioned in the Qur'an (such as olive, Olea europaea 
L., Arabian jujube, Paliurus spina-christi Mill., or date 
palm, Phoenix dactylifera L.), because their evergreen 
leaves are symbols of immortality (for instance 
cypress, Cupressus sempervirens L., myrtle, Myrtus 
communis L., or laurel, Laurus nobilis L.), or have 
other symbolic meanings. Altogether, the results 
show how ancient traditions from the Middle East 
blended with influences from the Greco-Roman 
world and from western Europe. 
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Plants as Protective Agents Against the Deceased 


Finally, it should also be pointed out that by no 
means every object (or plant) found in a grave 
is necessarily to be interpreted as a gift to the 
deceased. As was pointed out for the garlic cloves 
in the Greek Thasos graves, objects buried in 
graves may also be some kind of protection for or 
even from the dead (see also Chapter 7.2). English, 
German, Swedish, and Italian medieval and early 
modern folk tales concerning the ‘undead’ mention 
various ways to protect the living from the dead 
(Thiselton-Dyer 1889; Nordén, 1928). They tell us, 
for example, about the dangers of placing flowers 
near the mouth of the deceased before interring 
them as they would chew on them in the grave, 
turning into nachzehrer, living corpses who drain 
the strength - and eventually life - from the living 
while still lying in their graves (Thiselton-Dyer 1889; 
Schiirmann 1990). These creatures and the related 
revenants (walking corpses), were thought to be 
kept from their deeds by throwing cereal grains 
or flax seeds into the coffins before the funeral: as 
the dead could only proceed with their deeds after 
having counted all the seeds but, unable to count 
further than two or three, they were thought to be 
helplessly locked in their graves forever (Nordén 
1928, 346; Hagberg 1937, 627), a tradition also known 
from other European countries. So we see that in 
some (if, however, rare) cases, archaeological finds 
of food plants might indeed signify something quite 
different from provisions for the afterlife. 


The Ritual of Everyday Life 


This section highlights a few of the offerings not 
primarily related to ‘matters of life and death’, 
but rather concerning everyday ritual activities 
as mentioned in the beginning of this chapter. 
Some of these aspects are dealt with in individual 
contributions, such as the important role of plants 
in the May Day festivities in the British Isles and 
France, an ancient but still living tradition (see 
Chapter 7.4). For the New World, the importance 
of plants in agricultural and fertility rites and, 
especially, of the various colours of maize kernels, 
is given for the Hopi in southwestern North 
America (see Chapter 7.5). For pre-Columbian South 
America, the ritual use of hallucinogenic plants is 
documented in Chapter 7.6. 


Bread as a part of (and a symbol for) daily nutrition 
has already been mentioned as an offering in 
agricultural contexts. However, cereal preparations 
have been recognised as playing a major role in 
many prehistoric, historic and present-day rituals. 


Greek and Roman Antiquity 

Many festivals and religious events in Ancient 
Greece involved the offering of bread, and of bread- 
like cereal products. The festival of Elaphebolia, 
dedicated to Artemis, goddess of hunting, involved 
stag-shaped cakes made from unbaked wheat 
dough, honey and sesame, according to Athenaios 
(Marcolin 2008, 45). There are written records of 
a variety of offerings where cakes (the popana and 
the pemmata) play an important role, such as in the 
cult of Asklepios, god of healing, on the island of 
Kos, or as a donation to Hekate or Hermes. In many 
cases, just as in the Elaphebolia mentioned above, 
the cakes are meant as a replacement, or at least a 
complement, for blood (human or animal) sacrifices 
(Marcolin 2008). 


In Ancient Rome, offerings of bread or other cereal 
products were very common, such as the rather 
pottage-like puls fitilla (Pliny, Naturalis Historia 18, 84: 
Bostock 1855), the spelt cake (farreum libum) offering 
involved in the nuptial ceremony (confarreatio) or 
the mola salsa (a mixture of grain-paste and salt 
water) which was used in most Roman offering 
rites (Marquardt 1864). However, we can also 
see that at least some people in these diverse 
communities had a rather secularised attitude 
toward these altars and the offerings. An example 
of this is the story of the emperor Vitellius (around 
CE 69), who was said to have been so gluttonous that 
he did not even refrain from stealing and consuming 
sacrificial bread loaves from the altars (Suetonius, 
de vita Caesarum 7,13: Rolfe 1928). 


Bread from Swedish Hill Forts 


During the late Roman Iron Age and the Migration 
Period, the construction of hill forts increased in 
eastern central Sweden (Olausson 1987, 399). One 
of these structures, the Runsa hill fort, Ed parish, 
county of Stockholm, is situated on a peninsula, 
on the northern shore of Lake Mälaren (Fig. 7.17). 
During the most recent excavation in 1992, two finds 
of bread were made, one from the shaft through 
the southern inner wall and one from the shaft 
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in the largest house terrace inside the hill fort 
(Bergström 2007, 44-46; also see Olausson 1996, 
18). Bread was also found in 1908 at Boberget hill 
fort, Konungsund parish in the eastern part of the 
province of Östergötland (Fig. 7.17): abun was found 
in a rich cultural layer (Statens Historiska Museum 
och K. Myntkabinettet 1909, 273; Schnittger 1912, 
2-3). Analysis of the bread was carried out by H. 
V. Rosendahl (1909). Dating of the buns from these 
two hill forts shows that they originate from the 
same period (Roman Iron Age/Migration Period) as 
the oldest bread loaves found at the site of Helgö 
(eastern central Sweden, see above), where they 
were probably offered on a sacrificial terrace. The 
buns from the two hill forts may also have been 
offerings: future research will hopefully result in 
more information about the role of bread in hill 
forts. 


Sometimes we have brief, on-the-spot accounts 
relating to specific offerings in specific ancient 
places. For instance, the Saga of King Olav, one 
of the Old Norse kings’ sagas in Snorri Sturluson’s 
Heimskringla (ca. 1230 CE; see translations in 
Johansson 1992; Simrock 1876) contains an episode 
about Gudbrand, who believed that the hollow 
wooden idol of the Asa god Thor was more powerful 
than the invisible Christian god in which king Olav 
believed. The wooden statue of Thor had gold and 
silver as offerings and also meat and four pieces of 
bread loaves every day. When one of King Olav’s 
men struck the idol down, Gudbrand and his men 
saw that nothing happened, except that rats, snakes 
and lizards were crawling away from it, and so 
had to admit the Christian god was more powerful 
than Thor (Johansson 1992, 154). Of course, this 
part of the saga is mainly a vehicle for proselyte 
propaganda, but the bread offerings mentioned 
might probably have been made in real life. There 
have, thus far, been no archaeological finds of bread 
in Norway but this saga provides us with a good 
reason to look for it in archaeological contexts. 


Offerings in Bogs 

This type of offering is still rather mysterious. A 
bread-shaped object was found beneath a plank 
roadway, excavated at the Ipwege bog (‘Ipweger 
Moor’) near Oldenburg, Germany (Fig. 7.16). 
Dendrochronological dating of the overlying wood 
planks resulted in an age of ca. 713 BCE. Analysis 
of the object revealed that, aside from some cereal 


compounds (broomcorn millet, Panicum miliaceum 
L., and hulled barley, Hordeum vulgare L.; see Behre 
1991), it mainly consisted of beeswax and thus 
cannot be regarded as palatable bread, but rather 
as a bread-shaped symbol (Brockner and Mitchell 
1994), 


Comments on Ritual Plant Use in 
‘Modern Societies’ 


The case studies in this section, just as the major 
part of the individual authors’ contributions to this 
chapter, deal predominantly with past phenomena 
of ritual plant use or with rituals in extant pre- 
industrial or aboriginal cultures (see Chapter 7.5 
and Chapter 7.6). This selection was intentional as, 
in these cases, archaeological and written records, 
together with ethnographical data, help to trace 
long-term developments of belief systems and 
to find common traits in societies separated by 
hundreds of kilometres or by centuries. 


This set of case studies might also evoke the 
impression that these forms of ‘non-secular’ (or 
even ‘irrational’ as some might put it) plant use 
are just a phenomenon of past times or of remote 
and aboriginal cultures. However, if we take a closer 
look, we find that we ourselves engage in many 
ritual activities involving plants - right in the heart 
of an ‘enlightened’ post-industrial world. 


Ritual Meals 

A wonderful example of the symbolic meanings of 
plants passed down to modern times is found in 
Judaism. The traditional ritual seder (977) dinner 
on the first night of Passover is a commemoration 
of the exodus from Egypt. It includes, among others, 
unleavened matzo (#27) bread recalling the haste in 
which the Israelites left Egypt and thus did not have 
enough time to let the dough rise. The bitterness 
of Egyptian slavery is symbolised by bitter herbs 
and vegetables (2057, maror), typically horseradish 
(Armoracia rusticana Gaertn., Mey. & Scherb), 
romaine lettuce (Lactuca sativa L. var. longifolia), or 
endive (Cichorium sp.). Parsley (Petroselinum crispum 
[Mill.] Fuss), as a symbol of spring, is eaten after 
the Kiddush blessings, dipped in salt water (Cohn- 
Sherbok 2005). It has to be emphasised that the 
seder ritual is not at all based on magical thinking 
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(see Subbotsky 2010) but that the plants involved 
serve their purpose as symbols, or mnemonics, in 
the ritual. 


Ritual food consumption is also a central character- 
istic in Christian religion, employing wine and 
sacramental bread as central elements in the 
Eucharist (Douglas 1999). The analogies therein 
- wine with blood, bread with flesh - form an 
archetype which is found in a great variety of 
cultures (see the notes in the sections on the 
Thesmophoria and on African rites above). However, 
in contrast to the food in the Jewish seder serving 
as a mere mnemonic, contrasting beliefs in bread 
and wine as symbols of flesh and blood versus, in 
the true transubstantiation, into flesh and blood in 
the Eucharist, have leadto severe doctrinal conflicts 
since the Middle Ages (Herbermann 1913). In 
general, Christian traditions are often characterised 
by a special role for bread, such as the many 
different sorts of Christmas, Lent or Easter breads 
found in different regions of the world (Toussaint- 
Samat 2009). 


Festive Plants 

The Christmas Tree, allegedly originating in Celtic 
and/or Germanic beliefs, was first documented in 
the sixteenth century and became well-established 
in the nineteenth century throughout Europe and 
North America (Watts 2007). Although originally a 
focus of Christmas festivities, it has become a more 
and more secularised symbol in the past decades 
and is also getting ever more popular among 
Muslim, Jewish, or Buddhist people, admittedly 
also often causing conflicts (Plath 1963; Simel 1996; 
Gayasaddin 2007). 


Another annual ritual employing plants which 
is still performed across Europe is May Day (see 
Chapter 7.4) and so are the well-known festivities 


at midsummer night (summer solstice), especially 
in northern and northwestern Europe, such as 
the dances around a maypole (midsommarstäng) or 
bonfires during Swedish midsommar. Many of the 
beliefs surrounding midsummer night are regarded 
as predating the Roman period, although they were 
later strongly influenced by Christianity in most 
regions and associated with Saint John the Baptist 
(Grimm 1844). Several records not only document 
the continuity in the use of flowers in the festivities 
(Reynolds and Sawyer 1959; Sillasoo 2009), but also 
illustrate some of the past attributions of magical 
properties to flowers gathered at the time of the 
summer solstice, such as St. John’s wort (Hypericum 
perforatum L.), mugworts (Artemisia sp.), holly (Ilex 
aquifolium L.) or the mysterious (and fictive) ‘fern- 
seed’ (Grimm 1844; Thiselton-Dyer 1889; Heiss and 
Kohler-Schneider 2011). 


Who has not heard of the ‘magical properties’ of 
four-leaf clover (usually Trifolium pratense L. or T. 
purpureum Loisel.) to bring its bearer luck? In British 
folk-lore, it is also a powerful agent against witches, 
and it helps reveal fairies or unveil deceptive magic 
and treachery (Watts 2007; Thiselton-Dyer 1889). 
However, the modern flower industry no longer 
relies on the rare fortune of Trifolium growing a 
fourth leaflet: every New Year, millions of pots with 
the lucky leaf (Oxalis tetraphylla), a four-leaf species 
not related to clover, are sold as lucky charms for 
the coming year (Watts 2007). 


Festive use of flowers is an on-going tradition 
that continues to develop all around the world: in 
present-day Thailand, the traditional reverence for 
the Rice Goddess in rural areas (see above) has 
recently been officially revitalised by Queen Sirikit, 
in order to increase the population’s awareness 
of the importance of rice for daily nutrition 
(Rashmisrisethi 2008). 


7.2. HIDDEN STONE - A UNIQUE BREAD OFFERING 
FROM AN EARLY MEDIEVAL CREMATION GRAVE 


AT LOVÖ, SWEDEN 


Ann-Marie Hansson 


Early Bread in Sweden 


Charred prehistoric bread finds from Sweden 
have usually been classified as ‘buns’ or ‘biscuits’ 
depending on their appearance, as their identifica- 
tion was originally based only on morphology. 
Most of these objects resemble small biscuits, 
and they are often very thin. These small black 
lumps of bread are often difficult to recognise 
during excavation because they resemble charcoal. 
During later analysis of retrieved charcoal from 
cremation graves, bread fragments were found 
among the charcoal. The majority of finds comes 
from cremation graves in eastern central Sweden, 
dating mainly to the first millennium CE. The oldest 
finds are dated to the Swedish Roman Iron Age and 
the youngest from the period of Christianisation 
(around CE 1000), when cremation ceased to be the 
common burial rite. The bread finds increase during 
the Swedish Migration Period with a climax during 
the Vendel Period. After that period, the finds 
decrease, with the exception of the many bread 
finds in Viking Age Birka (Bergström 2007, 69, 70; 
Fig. 7.17). Later than this, any possible deposition of 
bread in what are now always uncremated burials 
in graves can no longer be traced archaeologically 
due to the low chances of preservation of uncharred 
bread. A number of the charred finds have now 
been analysed. 


With regard to written sources in Sweden, there is 
a wide range of ethnological evidence for various 
bread types, baking methods, etc. For instance Nils 


Keyland (1919) very thoroughly described Swedish 
rural fare, province by province. Bread and porridge 
were given a special place in his research. He divided 
his research into two parts, one for vegetal foods 
and the other for animal foods. Ake Campbell 
(1950; 1952) also concentrated his research on 
bread, mainly different bread types from the 1880s, 
which he calls ‘the Swedish folk culture’s most 
central cultural element, the home-baked everyday 
bread’. He discussed bread from geographical, social 
and technical baking approaches, including the 
evidence from comparative linguistics. Campbell 
also makes interesting digressions into the field of 
medieval bread and the bread types mentioned in 
the Icelandic Sagas, as well as touching upon the 
subject of military bread. 


In Campbell’s research, professional bakeries are not 
mentioned, but Gésta Berg (1960) filled this gap by 
working on this topic. He found that many bread 
types are described in the town and guild records 
and, especially, the apprentices’ masterpieces are 
carefully listed. Many of these bread loaves had 
German names and seem to be rather archaic, witha 
strange morphology indicative of strong influences 
from Germany and central Europe. There is a great 
difference between prehistoric bread and bread 
mentioned in written sources. We still have the 
actual bread loaf preserved from prehistoric times, 
even if it tends to be from ritual or burial contexts 
surviving as small black pieces in a charred state, 
while the bread mentioned in written sources was 
meant to be eaten. 
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In What Context is Bread-Like Organic 
Material Found? 


Carbonised bread loaves are found mainly in 
cremation graves, but occasionally also in domestic 
settlements and in hill-forts. In ingredients and 
morphology, the bread varies considerably from 
locality to locality and even between different 
graves within the same cemetery where the time 
factor may be an important variable. There exists 
what might be termed a ‘standard bun morphology’, 
that is, a flat circular bun with a slightly domed 
upper side, but many other shapes and sizes also 
occur. In addition, there seems to be considerable 
variety in the ingredients used. 


In the Lake Mälaren area in eastern central Sweden, 
which until ca. CE 1000 was a bay of the Baltic Sea, 
many bread loaves have been unearthed from crema- 
tion graves and settlements dating predominantly to 
the mid-first millennium CE. For example, more than 
70 buns have been recorded from the settlement 
and cemeteries of Birka, the Viking Age proto- 
town situated on the island of Bjórkó (Hjelmqvist 
1984; Hansson 1996; Ahlsén 2003/2004; Bergstrom 
2007). On another island in Lake Mälaren - namely 
Helgö, in Ekerö parish in the province of Uppland 
(Holmqvist 1963; Holmqvist and Arrhenius 1964) - a 
large number of buns were found (Lindeberg 1961), 
some in a very fragmentary state (Hansson 2003; 
Bergstrém 2007). Helgö has produced the oldest 
charred buns found in Sweden, dating to the Roman 
Iron Age (ca. CE 200). Other finds of bread on Helgö 
come from the later settlements and graves. Bread 
has also been found on Lovö, yet another island in 
Lake Mälaren (Fig. 7.17) with early settlements and 
graves (Petré 1978, 1984a-c, 1999a and b; Bergström 
2007, 261-263). 


The Lovö Cremation Grave ca. CE 600 


In 2004, Bo Petré of the Archaeological Institution 
at Stockholm University led a seminar excavation 
of a cemetery (Rad 28C) in Söderby, Lovö parish, 
in the province of Södermanland. Lovö island is in 
Lake Mälaren and contains settlements and graves 
dating mainly to the mid-first millennium CE. (Fig. 
7.17) (also see Petré 1984, 4, 150, 151). One of the 
graves (A20) was a low stone setting ca. 4 m in 
diameter (Fig. 7.29) in the middle of the cemetery. 


N 


A 20 | 


x392 X392 
Y805 


Fig. 7.30. Stone setting A20 during excavation. Image: B. Petré. 


The grave had a pit in the centre, showing that it 
unfortunately had been plundered. Centrally placed 
in the lowest layer of the grave (Fig. 7.30) was an 
inner ring of stones ca. 1 m in diameter encircling a 
cremation layer containing a fragmentary ceramic 
vessel with burnt bones. According to preliminary 
analysis of the skeletal material, the age and sex 
of the human individual is indeterminable. Grave 
goods or gifts placed with the deceased that ended 
up in the cremation layer and in the filling included 
scattered burnt bones of a dog, sheep/goat and a 
bird. Other grave goods consisted of iron and bronze 
fragments, tiny textile fragments, the remains of 
a whetstone, comb fragments, rivets and a burnt 
flint for a ‘strike-a-light’. An important find was 
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a fragment of a shield that indicated that this 
was a male burial (Petré 2011). These finds were 
rather normal grave gifts and the same grave field 
contained other graves that produced remains of 
weapons. Surprisingly, however, a small burnt bun 
of bread was also found in grave A20. 


The Lovö Bun 


A small bun of bread, ca. five cm in diameter and ca. 
three cm thick, was discovered in a cremation grave 
dating to ca. CE 600 (Lovö, Raá 28C, grave A20). The 
bun had broken into three pieces and the fractures 
were impregnated with ash and clay, as was the 
outer surface of the bun. This indicates that the 
bun had already split open when it was deposited 
in the grave. Tiny bone fragments, remains from the 
funeral pyre, also adhered to the surrounding layer 
of ash and clay. Most surprisingly, a small oblong 
stone with a worked pointed end extended out of 
the centre of the bun (Fig. 7.31). This is a unique 
find in Sweden. 


During this stage of the medieval period we often 
find graves supplied with very luxurious and 
expensive gifts, as a deliberate choice of the best 
grave goods one could offer. Why then hide a stone 
in abun, rendering it inedible? What ideas or reasons 
can lie behind such a ‘destroyed’ gift? Do any other 
prehistoric bread finds with inorganic content 
exist elsewhere in Europe? Is the dough in this bun 
standard or does it consists of something more than 
cereal flour? Microscopic analyses can tell us if the 
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Fig. 7.31. The bun from Lovó is 5 cm in diameter and has a 
thickness of ca. 3 cm with two of the loose pieces drawn out, so 
that the stone is visible. Image: L. Sundkvist. 


bun was made from standard ancient bread dough 
of cereal flour or something else. X-rays can show 
us the extent and shape of the remaining part of the 
stone, now hidden inside the bun. 


The Lovó bun is charred on the outside, which is to 
be expected, since it was found in a cremation grave. 
The interior also seems very dark and burnt. It is 
difficult to decide ifthis is because the stone was hot 
when it was placed in the dough, which would mean 
it played a part in the baking process. Contradicting 
this interpretation, however, and disregarding the 
fact that the stone is worked into shape, is the 
smooth, even upper side of the bun which, most 
likely, was formed through first kneading the dough 
carefully and then spinning the lump of dough 
smooth with the hot (?) stone inside it, after which 
it was pressed down to give a flat underside. The 
easiest way to create this form would probably be 
if the stone were not heated. The bun is unusually 
thick (max. three cm) for a small grave bread. Very 
few prehistoric buns or biscuits have the form and 
thickness of the Lovó bun - most are much thinner. 
In Viking Age Birka, the usual bun/biscuit thickness 
is ca. 0.5 cm with some exceptions. 


Analyses Performed on Ancient Swedish Bread 

Cell-structure analyses using a light microscope to 
discern diagnostic cell patterns and cell morphology 
in charred bread remains were carried out very 
early in Sweden by H. V. Rosendahl, a pharmacist 
who identified the presence of cellular structures of 
tissues from caryopses from various cereal species 
and also cell structures from peas (Rosendahl 1909; 
1912a and b). Later, Hakon Hjelmqvist applied light 
microscopy using a different preparation technique 
to analyse a large number of bread and biscuit 
samples from the Iron Age/early medieval period 
(Hjelmqvist 1984; 1990). Cell-structure analysis 
by light microscopy is now just one of a number 
of techniques used on bread at the Stockholm 
University Archaeological Research Laboratory 
(Hansson 1996; 2005a; Hansson and Bergstróm 
2002; Bergstróm 2007). Results show that early 
bread often contains several different species of 
cereals and sometimes includes peas, flax and 
vetches and, occasionally, seeds from weeds. The 
cell tissues of the cereal caryopses found in the 
bread originate from the husks, the pericarp (fruit 
coat) and the testa (seed coat), surrounding an 
inner endosperm (starch-rich storage tissue) (Fig. 
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Fig. 7.32. Diagram of a typical cereal grain (bread wheat, Triticum 
aestivum L.), depicting the main components: bran (the sum of 
all outer layers), endosperm and germ. 


7.32). In some species, for example hulled barley, 
the husks are tightly attached to the pericarp. The 
endosperm consists of parenchyma cells where most 
of the nutrition is stored as starch. The outermost 
cell-layers of the endosperm contain protein- and 
vitamin-rich aleurone cells. The pericarp is built 
up of several layers of protective cells. The main 
diagnostic parts of the caryopsis are the aleurone 
cells in the endosperm and the transverse cell 
layer in the pericarp. Starch grains are stored in 
amyloplasts, forming the inner region of the cells in 
the endosperm, and occur in different sizes within 
the same cell (Winton and Winton 1932, 25). 


Scanning Electron Microscopy (SEM) in Sweden 
has also been applied for cell-structure analyses of 
bread in the last decade (Hansson and Bergström 
2002; Bergström 2007). The aim of this analysis 
method is to reveal the species of the cereal or other 
plants contained in the bread. Many of the SEM- 
analyses have been performed on very small charred 
fragments. In recent years, chemical analyses have 


been applied to a number of bread fragments and 
organic foodstuffs (Hansson 2001; 2003; Ahlsén 
2003/2004; Schierman 2005/2006; 2007), although 
most chemical analyses are performed on food 
residues attached to pottery (Isaksson 1999; 2000). 
These chemical analyses serve as a corroboration 
of the morphological identification of the organic 
material as bread or biscuits. As a consequence, the 
number of confirmed prehistoric carbonised bread 
fragments in Sweden has increased considerably. 
This creates a wider basis for comparative studies 
with regard to ingredients and morphology. It also 
allows for new information concerning deposition 
rituals. 


Analysis of the Lové Bun Using X-ray and Light 
Microscopy 

The X-ray photo of the Lové bun shows that there 
is a small pocket of air surrounding the stone. 
Small gravel/sand grains are also visible around 
the end hidden within the bun. This end narrows 
to a rather blunt point while the exposed end is 
even more pointed. Both ends seem to have been 
deliberately worked into shape (Fig. 7.33). A small 
piece from the bun was dissolved in ammonia (25% 
NH), bleached in hydrogen peroxide (H,O,), and 
studied under a light microscope at a magnification 
of x400. This allowed the identification of cells from 
the husks, and the rather small aleurone cells from 
the endosperm of a caryopsis from a cereal species, 
probably barley (Hordeum vulgare), and starch grains 
were also identified in polarised light (Fig. 7.34). 
The organic material was very hard and difficult to 
dissolve, so there might also be other cereal types 
or other seeds in the bun. 


Other Unusually Thick Swedish Circular 
Buns, Probably Without Stone Content 


Excavation ofthe hill-fort ofBoberget, in Konungsund 
parish in the province of Östergötland, produced a 
bun which resembles the morphology of the Lovó 
bun, although it is somewhat larger: seven cm in 
diameter and with a thickness of four cm (Fig. 7.35; 
Schnittger 1912, 2). Rosendahl (1909) analysed the 
ingredients of the bun microscopically and found 
that the dough was baked from a coarse flour of 
barley mixed with mineral particles, which were 
probably contamination from the grinding stone. 
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Fig. 7.33. X-ray of the bread loaf from Lovö, where the stone is 
stuck to the largest lump of the bun. Image: J. Stora, Osteological 
Research Laboratory, Stockholm University. 


The Boberget bun is whole, so we do not know if 
anything is concealed inside it. A refuse layer in 
house-group III at Helgö produced a fragmented 
thick bun of bread (SHM 29435: 11566) (Bergström 
2007, 259, 260), and in this case, we know that no 
stone or any other inorganic material was ever 
hidden within it. 


The Use of Stones in Baking Bread or 
Cooking Porridge 


The association of a stone together with bread 
immediately conjures up the image of baking or 
cooking with hot stones as, for example, described 
by Währen (2000b). Such a use of fire-heated stones 
for food preparation predominated in the Stone and 
Bronze Ages (Heer 1866, 9). In sucha process, coarse 
porridge or grain paste is laid on top of or around 
heated spherical stones. Finds of such prehistoric 
food preparations have been made in Switzerland 
for instance (Fig. 7.36). 


This procedure is quite different from that used 
to bake the bun from Lovö. Whenever the stone’s 
function was to assist baking, the stone was of 
naturally spherical form (Fig. 7.37). There is also a 
chronological difference between the bun from Lovö 
and the ‘stone-baked buns’ described by Währen. 
As mentioned previously, the tradition of baking 
with hot stones occurs predominantly during the 
Neolithic and Bronze Ages, and the bun from Lové 
dates to the early medieval period. While we do not 
know what function the stone served at Lovö, we 
have established that the stone is worked and rather 


Fig. 7.34. Starch grain showing a centric cross in polarised light, 
indicating Cerealia (magnification: 400x). Identification and 
image: L. S. Cummings. 


Fig. 7.35. The bun from the hill-fort Boberget. From Schnittger 
(1912, 2). 


Fig. 7.36. Grain paste/porridge from Twann 3600-3500 BCE. (The 
stone, which has been pushed into the organic material, is not 
the original one). From Währen (2000a, 106). 
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Fig. 7.37. A stone, which was used to process cereal-based food. 
Measurement 54 x 52 x 40 mm, found in Muntelier, Switzerland. 
From Währen (2000a, 104). 


sharp at both ends. It thus has quite a different 
morphology to the naturally spherical stones used 
for baking or cooking in these earlier periods. 


X-ray Analysis of Bread from 
Ovelgönne 


The Swiss bread researcher Max Währen X-rayed 
many of the prehistoric bread buns or biscuits 
which he analysed, and was able to show that 
some of these contained sand or gravel from the 
grinding stone (cf. Währen 2000b, Fig. 15). One of 
Währen’s analyses concerned a find from Ovelgönne 
in Germany (formerly Kr. Harburg, now Kr. Stade; 
Fig. 7.17) (Wegewitz 1955), which he identified as 
half (3.5 cm) of a bread originally pointed at both 
ends which he termed a ‘Spitzwecken’ (pointed roll). 


Fig. 7.38. Bread loaf (right) from Ovelgönne, max. length 32 mm, 
max. width 22.94 mm, max. thickness 11.44 mm, weight 2,5 g. From 


Wahren (1995, 210). 
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It was found in 1952 in an irregular loamy clay pit 
that measured 1.6 m wide and 1.5 m deep. The 
pit contained numerous pottery sherds, charcoal, 
burnt clay and brittle burnt stones, and this charred 
fragment of bread lying on a baking slab. The 
irregular form of the pit indicated that it was the 
result of clay extraction with fill of pottery sherds 
and other cultural material. The pottery sherds 
represented almost all known pottery types from 
the period 900-600 BCE, which dated the span of 
deposition. Similar deposits are known from the 
Urnfield culture. 


The underside of the Ovelgónne bread was somewhat 
irregular (Fig. 7.38), which shows that the baking 
slab was not entirely smooth. This side also showed 
traces of charcoal and occasional mineral particles. 
The remaining half is shaped into a protruding 
point at one end, which is somewhat broken. 
There is a short cut from the pointed end along 
the length of the loaf. When X-rayed (Fig. 7.39), 
two metal pieces became visible inside the bread, 
reminiscent of the Lovó bun. Mindful of a find of 
Ukrainian bread that is formed in the shape of cereal 
grains, the Ovelgónne fragment could possibly be 
reconstructed to resemble a cereal grain with its 
distinctive ventral furrow. The Ukrainian bread was 
found in a hill-fort which has been dated to the 
fifth-fourth centuries BCE (Petrov 1948; Gimbutas 
1971; Monah 2002). 


Fig. 7.39. X-ray of the loaf from Ovelgónne. Dr. H. Cames, 
Bern, who performed the X-ray, considers that the two light 
spots are metal pieces. From Währen (1995, 213). 
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Discussion 


Bread can be far more varied than one might 
first think. It is a very complex food item, to 
judge from comparative studies. The find from 
Ovelgönne can partly be compared with the Lovö 
bun, since both contain inorganic material. The 
bun from Lovö with its hidden stone can hardly be 
considered as ‘normal’, not even when considering 
the context of an offering. The same is true for 
the German Ovelgönne bread-roll with its metal 
content, whether from a ritual deposition or from 
an ordinary settlement. No explanation is given 
for the very unusual feature of two metal pieces 
hidden inside the Ovelgönne bread and, to the best 
of my knowledge, the ingredients have not been 
analysed. However, the Lovö bun appears to have 
been baked from the cereals which are quite normal 
for cremation bread. It is only its stone content that 
makes the Lovö bun extraordinary. Thus, these two 
bread finds from quite different contexts - one a 
male cremation, the other a settlement - are quite 
intriguing. They also vary greatly in date. 


Sacrificial gifts may be considered a form of com- 
munication with the non-visible world. The bread 
offerings might in these two situations signal 
different types of messages whose meaning is now 
difficult to interpret. In the very earliest phases of 
agricultural cultivation, we find evidence for the 
custom of offering bread sacrifices. The cultivation 
of cereals was of vital importance and therefore 
surrounded by countless rituals. Cereals were 
offered and sacred bread loaves were prepared for 
the goddess of crops, of vegetation and even of 
fertility in general. The tradition of offering sacred 
bread loaves has left its mark within the Christian 
Holy Communion rite concerning unleavened bread, 
where the sacred sacramental wafer is baked only 
of the finest wheaten flour. 


The central question surrounding the Lovö bread 
is: towards whom was the sacrifice directed in this 
grave? 


a) The deceased? - To use as food on his journey to 
another world? Or to harm him in the afterlife 
and prevent him from harming the living? 

b) Some things or beings which were believed to 
populate the prehistoric living world? 

c) Someone or something which was considered 
to exist in the afterlife? 


To understand for whom - or for what - a certain 
piece of bread had been baked or what a stone-cored 
bun represented at the time of its deposition, one 
must try to understand the beliefs and cosmologies 
of the people who were living when this bread was 
prepared. What concepts did they have about their 
surrounding world, what invisible beings did they 
believe in, populating not only the living world but 
also the world of the dead - the afterlife? 


The grave is dated to the early seventh century 
CE and is thus earlier than the time reportedly 
described in the Icelandic Sagas where the religion 
of the Viking society was that of the Asa (or Aesir), 
one of the two clans of deities composing the Nordic 
pantheon. Neil Price, in his treatment of Viking Age 
religion in Scandinavia, discusses the mythology of 
the period. He also stresses that the religion was 
‘far from static, and changed both regionally and 
over time’ (Price 2002, 55). He shows that there 
seems to be a swarm of beings beyond the gods 
and goddesses forming their own invisible world. 
Probably some of the Asa-religion already existed 
before the Viking Age. 


Comparative ethnological research also enables us 
to get some grasp on prehistoric concepts, though 
we must of course take into consideration the 
altering impact Christianity had on maintaining 
such ideas. Surprisingly, however, many heathen 
traits have survived into recent times in popular 
belief. Probably some of these beings from the myths 
have survived both belief in the Asa and Christianity. 
For instance, Granberg (1935, 160) considers the 
female wood-spirit (skogsrá) of Swedish (and other 
countries’) folklore to be an element of folk tradition 
that goes back to a time long before the introduction 
of Christianity. According to this belief, the wood- 
spirit needed to be placated as it could be a danger 
to humans, especially to men, in certain situations. 
However, this was just one of many beings in the 
forest and around the farm that humans had to be 
wary of and felt subjected to. 


Older farming societies provided greater scope than 
nowadays for a belief in the existence of an invisible 
world that interfered with the life of the living. 
Traditional popular belief provides an important 
cultural resource with its clear rules for all phases 
in life (Schon 2002, 9, 16). If one did not follow 
traditional taboos, invisible beings could interfere 
with one’s daily actions, and one could be heading 
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for disaster. Most likely there was similar reasoning 
for such beliefs during prehistoric times. In the 
Icelandic Sagas, we find many references to persons 
relying on soothsayers, on dream interpretation, 
etc. (Price 2002), which was probably valid for 
previous times but for which we lack any record. 
To a certain extent, individuals themselves could 
govern daily life through magical ritual actions. It 
was often difficult to define the border between 
beliefs in magic and religion (Schön 2002, 22). 


If the placing of the stone in the bun from Lovö 
was a magical or ritual action, did it serve good or 
evil? If serving evil - was it meant to be food for the 
deceased and to harm him as it was being consumed? 
Was he considered an evil and hostile person? In 
that case it would not have been necessary to use 
a worked stone, which was not sharp enough to 
really harm him. Any stone of the same size could 
have been used. Perhaps this stone was meant to 
prevent him from harming living persons? If the 
stone was serving ‘good’ - did it provide a measure 
of protection? In Swedish folk tradition, steel and 
in particular steel objects, preferably knife blades, 
which were broken during manufacture (so-called 
ängerstäl) had the power to protect against all 
elemental beings (Granberg 1935, 161). The sharp 
steel shielded against being spirited away into the 
mountain, against the seductive tricks ofthe wood- 
spirit, and other potential misfortunes (Schön 2002, 
36). During historical times, it was the metal itself 
that was considered to hold protective powers, and 
among iron objects it was those with an edge or 
in some way sharp, which were preferably chosen 
(Hagberg 1937, 622; Carlie 2004, 147ff). 


In historical times, metal/iron was often hidden 
under the floor or inside the threshold of a newly 
built house (Schön 1998). In various prehistoric 
cultures, there is evidence of cases of objects buried 
inside dwellings to protect the house and those 


who lived there. Could the sharp stone have been 
a substitute for such a steel or sharp object? Did it 
signify that the deceased man or even the whole 
grave was to be protected, as in the case of a house 
sacrifice? If we see the grave as a sort of dwelling - 
the house of the deceased - this interpretation could 
make the bread with its stone understandable up to 
a point. In a cremation grave, it might be difficult to 
find a suitable place to hide the stone - the magical 
protecting object - in such a way that it is connected 
to the grave but remains hidden. So why not place 
it inside a ritual offering: once inside the bread, the 
object becomes invisible. The bun from Lové lacks 
iron, but the stone placed in it had been worked into 
some sort of points. Perhaps we should understand 
the concealing of this stone as the taking of suitable 
measures against evil forces that might otherwise 
encroach on the dead person in the grave? 


If we are dealing with the notion of protection and 
grave offerings, was this belief necessary protection 
against invisible evil beings in the prehistoric living 
world that could invade the grave and injure the 
dead? Or is it more conceivable that the hidden 
stone was meant for something, someone, or several 
beings located in the afterlife or otherworld, for 
instance a god/goddess? If so, it could be an offering 
which gave a sort of indirect protection. 


The above presentation of the possible significance 
of the strange deed of placing a stone inside a bun 
of bread no doubt only examines one of several 
possible interpretations of this rare phenomenon. 
Most likely we shall have to await further finds of 
‘stoned-’ bread before we can begin to understand 
the full implications of this strange sacrifice. As the 
bun itself can be seen as a ritual grave gift, and its 
worked stone content as a further ritual gift, then 
we might say that the Lovö bun is a rare case of an 
offering inside an offering. 


7.3. CEREMONIAL FOODSTUFFS FROM PREHISTORIC 
BURNT-OFFERING PLACES IN THE ALPINE REGION 


Andreas G. Heiss 


Introduction: Sacrificial Fires 
in the Alps 


Burning is a very common and simple way of 
transforming an offering into something immaterial 
and at the same time transporting it into an 
otherworld by sending the gifts up into the heavens 
as smoke (Lang 2002; Schwager 2002; see Fig. 7.1). 
In the following article, one particular group of 
archaeological sites featuring burnt offerings will 
be discussed: the Alpine Brandopferplätze (Alpine 
burnt-offering places). The term was coined by 
the German archaeologist W. Krämer in the 1960s, 
in a publication suggesting the re-interpretation 
of some prehistoric sites in the Alpine area, then 
known as 'Wallburgen' (hillforts; Krämer 1966). 
These structures - comprising ramparts, pavings 
and levellings, or stone circles - had previously 
been seen as the remains of ancient fortifications, 
but he demonstrated that the unusual deposits 
they contained were to be interpreted rather asthe 
remains of burnt sacrifices: soil layers blackened 
by charcoal, masses of calcinated and highly 
fragmented animal bones, and artefacts displaying 
traces of fire and of intentional destruction. The 
following decades brought intensified research 
into these offering places, leading to the discovery 
of more than 200 sites in the Alpine and circum- 
Alpine area, although some ofthem are of uncertain 
classification (Weiss 1997). Their temporal range 
covers the Middle Bronze Age to the Roman Iron 
Age. Recent results suggest even older roots, 
reaching back to the Copper Age (Oberrauch 2005). 
Spatial extension of this cult phenomenon has 
recently been expanded to the region of Alpes-de- 
Haute-Provence, France, in the west (Garcia et al. 


2006), and to the Sölk valley in Styria, Austria, in the 
east (Hebert et al. 2003). There is wide variety in the 
complexity of the built structures of burnt-offering 
places: some consist simply of a stone pavement, or 
one single stone circle, whereas others have several 
altars, multiple stone circles (see Fig. 7.40), and 
often also buildings associated with the offering site. 


The gods worshipped in these offering places 
are still unknown, although for the Early Iron 
Age there are several hints pointing towards the 
northern Italian goddess ‘Reitia’ (as an example 
in Kossack 2002). As Alpine burnt-offering places 
share a prominent common feature with the cult 
of Demeter, i.e. sacrificing meat still attached to the 
bones (see Chapter 7.1), Ardovino (2002) suggested 
the possibility of - albeit very remote - links 
between the two types of rituals. It must however 
be stressed that the hypothesis of direct relations 
between Alpine burnt-offerings and the Olympian 
rite, as originally formulated by Krámer (1966), has 
long been abandoned by archaeologists. 


The Question of Plant-Based Food in 
the Offerings 


Plants, while representing the most important part 
of everyday nutrition, have long been neglected in 
Brandopferplatz research, as is evident in W. Zanier's 
(1999) review of diagnostic traits for burnt-offering 
places: these had always remained exclusively 
focused on archaeological features, artefact finds 
and animal remains. One reason for this might be 
the low visibility of individual plant remains in 
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Fig. 7.40. The Late Bronze Age Alpine burnt-offering place of Altenstadt, Grütze, in Feldkirch (Austria, Federal State of Vorarlberg). The 
plan displays site dimensions, location of built stone structures, and extent of the ashy layers. In the centre lies a double stone circle 
of ca. eight metres in diameter, with a clay accumulation in its centre, the supposed position of the former altar. Extending to the 
south lies a row of fireplaces. Drawing from B. Heeb (2009) 
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Site | Site name Period Municipality Region/province | Country Altitude | References 
no. [m a.s.l.] 
1 Pigloner Kopf CA Vadena/Pfatten Bolzano/Bozen Italy 550 | Gattringer (2006) 
2 Ganglegg, BA-LBA | Sluderno/Schluderns | Bolzano/Bozen Italy 1,100 | Heiss (2008) 
Hahnehütterbödele 
3 Altenstadt, Grütze LBA Feldkirch Vorarlberg Austria 444/445 | Heiss (2008) 
Pillerhöhe LBA-IA; Fließ im Oberinntal Tyrol Austria 1,559 | Oeggl (1993), Heiss (2008) 
RIA 
5 aneidtal, Grubensee |LBA-LIA; | Silandro/Schlanders Bolzano/Bozen Italy 2,435 | Heiss (2008) 
LIA-RIA 
6 Seeberg, Lago Nero/ LBA Villandro/Villanders Bolzano/Bozen Italy 2,035 | Castiglioni & Cottini (2000), 
Schwarzsee Oeggl in Niederwanger & 
Tecchiati (2000) 
Schlern, Burgstall LBA; RIA Siusi/Seis Bolzano/Bozen Italy 2,510 | Heiss (2008) 
Sommacampagna LBA Custoza Verona Italy 124 | Nisbet (1996/1997) 
9 Sölkpass LBA St. Nikolai Styria Austria 1,788 | Heiss (2008) 
0 Ochsenberg LIA Wartau St. Gall Switzerland 660 | Heiss (2008) 
1 Forggensee LIA-RIA Schwangau Bavaria Germany 773 | Küster (1999), Tegel (1999) 
2 Trappeleacker LIA Pfaffenhofen Tyrol Austria 700 | Heiss (2008) 
3 S. Valburga/St. Walburg | LIA Ultimo/Ulten Bolzano/Bozen aly 1,200 | Oeggl (1992), Rösch (2002), 
Heiss (2008) 
4 Prati del Putia LIA S. Martino/St. Martin | Bolzano/Bozen aly 2,170 | Cottini et al. (2007) 
5 Campi, Monte S. LIA Riva del Garda Veneto aly 1,450 | Castiglioni (2007) 
Martino 
6 Villa di Villa LIA-RIA Cordignano Treviso aly 160 | Boaro et al. (2005) 
7 Fondo Baratella LIA Este Padova aly 15 | Pasternak (2005) 
8 Meggiaro LIA Este Padova aly 15 | Motella de Carlo (2002) 
9 Frauenberg LIA-RIA Leibnitz Styria Austria 380 | Popovtschak (2005) 
20 Sandberg, Heiligtum 1 | LIA Roseldorf Lower Austria Austria 340 | Caneppele et al. (2010) 
Fig. 7.42. Investigated sites as indicated in Fig. 7.41. Abbreviations: CA: Copper Age, MBA: Middle Bronze Age, LBA: Late Bronze Age, 
LIA: Late Iron Age, RIA: Roman Iron Age. 
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archaeological sites: although blackened layers may 
seem very conspicuous, the charred plant remains 
they contain usually only become visible after 
thorough processing of soil samples (by wet-sieving 
or flotation; see Chapter 7.1). 


However, written and iconographic sources on 
Roman and Greek burnt offerings had already 
suggested a multitude of plant-based offerings, 
and consequently these had also to be taken into 
consideration for the prehistoric Alpine rituals: 
cereals and their products (porridge, bread, cakes, 
pastry), fruits, flowers, leaves, roots, wine and beer, 
oil, and incense are mentioned as sacrifices (Zanier 
1999). Just like animal products (meat, wool, fur, 
honey, and dairy products), they were the results of 
either hard farm labour or of tedious foraging in the 
wild, making them precious goods. Thus, there must 
have been important reasons for sharing them with 
the gods (see Chapter 7.1). A certain agricultural 
character of the burnt offerings has been assumed 
for several years (Weiss 1997) and only recently it 
was confirmed by the dominance of domesticated 
animals over game in the archaeozoological 
record (Rizzi 2000; Leitner 2002; Hebert et al. 
2003; Schmitzberger 2007; Heeb 2010). Thus, the 
hypothesis of a linkage between offering rituals 
and events of agricultural importance, e.g. sowing 
or harvesting (Steiner 2007; 2010), was to be tested 
for plant-based offerings as well. 


Archaeobotanical Analyses: Past 
Research in a Nutshell and Recent 
Investigations 


The first published data on plant remains from Alpine 
burnt-offering places date back to the early 1990s, 
when K. Oeggl (1992) analysed a few samples from 
the site at St. Valburga/St. Walburg in the Ultimo/ 
Ulten valley, northern Italy. Subsequent occasional 
analyses were carried out on several other sites. 
Only recently a comprehensive archaeobotanical 
study on nine Alpine burnt-offering sites was 
carried out comprising a synopsis of extant analyses 
from Brandopferplätze and comparable sites in and 
around the Alps, excluding only sites with a clear 
connection to funerary rituals (Heiss 2008a; 2010a). 
The sanctuaries included extend over a large spatial 
and temporal range, from Switzerland through 
northern Italy to eastern Austria, and from the 


Eneolithic (Copper Age) up to Roman times (see 
Fig. 7.41, 7.42). 


The methods applied in the current study mainly 
followed standard procedures (Jacomet and Kreuz 
1999), such as flotation to extract charred plant 
remains from the surrounding soil, and macrofossil 
analysis of seeds, fruits, wood charcoal and other plant 
parts. However, these methods were supplemented 
by detailed studies of irregularly shaped objects 
of unknown composition, corresponding to S. 
Jacomet’s ‘AOV’ category (Amorphe Objekte Verkohlt, 
meaning ‘amorphous charred objects’; Jacomet et al. 
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Fig. 7.43. Amorphous charred objects, later identified as cereal 
products. Scale bar length 1 mm. Site numbers correspond 
to the sites in Fig. 7.42. 2: Ganglegg, Hahnehütterbódele, 3: 
Altenstadt, Grütze, 10: Ochsenberg, 13: S. Valburga/St. Walburg. 
Image: Andreas G. Heiss. 
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Site no. 2 3 4 5 7 9 10 12 13 
Amorphous charred objects (AOV) 

- amount 395 898 418 311 237 2 105 1 4,025 
- weight 204g 1195g 349g 458g 481g <001g 101g <001g 42609 


Fig. 7.44. Amorphous charred objects (Amorphe Objekte Verkohlt, AOV) as found in the most recent archaeobotanical study of 
Alpine burnt-offering places. Numbers correspond to the sites in Fig. 7.42. 2: Ganglegg, Hahnehütterbödele, 3: Altenstadt, Grütze, 4: 
Pillerhöhe, 5: Maneidtal, Grubensee, 7: Schlern, Burgstall, 9: Sólkpass, 10: Ochsenberg, 12: Trappeleacker, 13: S. Valburga/St. Walburg. 


2006). Aside from wood charcoal, these amorphous 
fragments represented the largest proportion of 
charred finds in the recently investigated Alpine 
offering sites (Fig. 7.43). Their regular and numerous 
occurrence (up to several thousand fragments per 
site, see Fig. 7.44) had suggested a certain importance 
in the offering rituals and thus required a more 
thorough investigation. In archaeobotany, charred 
amorphous remains are usually classified as food 
remains, and considered as either originating from 
fruit pulp, or being a cereal product of some kind. So 
they were searched for potentially identifiable tissue 
remains with the aim of finding hints about the 
origin ofthe material, The methods applied included 
reflected light microscopy at high magnifications 
(up to 1000x), Scanning Electron Microscope (SEM) 
imaging, and chemical digestion of the charred 
materials following the methodology by Hansson 
and Isaksson (1994; for details, see Heiss 2008, 26-30, 
131-137). 


New Insights 


The data of the current analyses, together with 
the synopsis of previous work, resulted in a broad 
spectrum of plants, of which only food plants shall 
be discussed here (for the other finds, refer to Heiss 
2008a; 2010a). The amorphous objects, for instance, 
turned out to contain tissue fragments from cereal 


bran. The term ‘bran’ describes the sum of all 
outer layers of a cereal grain, such as the pericarp 
(the tissues forming the fruit), the testa (the seed 
coat), and some of the seed's more inward tissue 
layers. Even in a charred state, the characteristic 
cell patterns of the transverse cell layer from the 
pericarp allow the identification of cereals. Also, 
the structure of the thick-walled aleurone layer 
which stores the main part of the grain's protein is 
diagnostic for certain cereal species (Fig. 7.45; see 
also Chapter 7.2). 


For sites 3, 5, 7, 10, and 13 (numbers corresponding 
to Fig. 7.42), wheat (Triticum sp.) could be identified 
as a component of the charred mass via the 
transverse cells (Fig. 7.46). The fragments from 
site No. 3 (Altenstadt, Grütze, western Austria) 
also contained barley (Hordeum vulgare), which 
was recognised via its multi-layered aleurone layer 
(Fig. 7.47; Heiss 2010b). Many other tissue remains, 
mainly fragments of single-layered aleurone layers, 
were not attributable to particular cereal species. 


The tissue remains are clear evidence of cereals 
in the amorphous objects, but no indication was 
found for fruit pulp. This suggested the conclusion 
that the mass was at least predominantly cereal- 
based. All observed portions of cereal tissue were 
of minute size, not exceeding 300 um. Such a high 
degree of fragmentation indicates grinding of the 


Fig. 7.45. Composition of the seed/ 
fruit layers of a cereal grain, illustrated 
for bread wheat (Triticum aestivum L.). 
Left: schematic drawing (Hahn and 
Michaelsen 1996, modified), Right: 
Scanning Electron Microscope image 
of an experimentally charred grain. 
1: longitudinal cells, 2: transversal cells, 
3: tubular cells, 4: testa (seed coat), 
5: nucellus remains, 6: aleurone layer, 
7: endosperm. Layers 2-6 are collapsed 
in the experimentally charred speci- 
men. Image: Andreas G. Heiss 
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cereals, with grain sizes comparable to dunst or fine 
semolina. This was corroborated by comparative 
structural studies of the prehistoric material from 
burnt-offering places with the data and SEM images 
from ancient charred bread finds (Fig. 7.48), such 
as the bun from a Celtic salt mine in Bad Nauheim, 
Germany (Heiss and Kreuz 2007), and bread from 
grave goods inthe Roman cemetery in St. Memmie, 
France (Heiss 2008b; Heiss et al. 2008b), and the 
Viking Age bread from Birka on Björkö island in 
Sweden (Hansson and Bergström 2002). Eventually, 
the amorphous objects were identified as the 
remains of some prehistoric flour-based food. Due to 
the high fragmentation, it was however not possible 
to discern between certain cereal products, such 
as grain-paste, porridge/gruel, or bread (Hansson 
1994; Lannoy et al. 2002). 


Figure 7.49 shows the total cereal remains covered 
in the study. It is clear that in addition to the cereal 
product, cereal grains also played amajor role inthe 
offerings, both in terms of diversity and numbers of 
finds. Still, the amounts of fragments of the cereal 
product suggest that this material was of much 
higher importance in the sacrificial rites than the 
actual grains. Among the cereals identified, hulled 
barley (Hordeum vulgare L.) and broomcorn millet 
(Panicum miliaceum L.) show the highest frequency 
in the sites, whereas wheat species (Triticum spp.) 
dominate in terms of numbers of finds. Chaff is 
virtually absent. Comparison of these spectra 


Fig. 7.46. Transverse cell layers from the 
cereal products. Numbers correspond 
to the sites in Fig. 7.42: Altenstadt, 
Grütze (smooth and thin-walled cells 
indicating barley, Hordeum vulgare L.), 
5: Maneidtal, Grubensee, 7: Schlern, 
Burgstall, 10: Ochsenberg (the latter 
three with regularly thickened and 
pitted cell walls indicating wheat 
species, Triticum sp.). Image: Andreas 
G. Heiss. 


with archaeobotanical data from settlements in 
the region shows that barley, although the main 
cereal crop in the prehistoric Alps, is not at all well 
represented in the offerings duringthe Late Bronze 
Age. One factor causing this seeming discrepancy 
might be the less dense data for ritual sites of this 
period. But even at sites rich in botanical finds 
(such as No. 3 Altenstadt, Grütze), barley is barely 
represented. In the Late Iron Age sites, the remains 
from the rituals reflect the actual situation of 
daily nutrition more closely. The cereal product is 
however well represented during both periods. The 
presence ofrye (Secale cereale L.) is only documented 
for one Late Iron Age site. This goes very well 
with the rather late cultivation of rye in central 
Europe, supposedly dating back to the Early Iron 
Age. However, utilisation of this cereal did not rise 
to a position of economic importance until Roman 
times (Behre 1992; Körber-Grohne 1995). 


Seeds of legumes (pulses) are preserved less well 
in a carbonised state than cereal grains (Willerding 
1971; Stika 1996; Jacomet, pers. comm.), and are thus 
found somewhat more rarely in settlements. Faba 
bean (Vicia faba), also called broad bean, or field 
bean, is the most frequent pulse identified from the 
ritual sites’ burnt layers (see Fig. 7.50). The second 
most frequent legume seeds in burnt offerings are 
garden pea (Pisum sativum) and lentil (Lens culinaris). 
Judging from the data available, pulses are poorly 
represented in the older sites, but possibly more 
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related to lower preservability than to rarer use. 
The spatial distribution of sites with legume finds, 
however, seems to show a focus in northern Italy: 
only two sites out of eight from outside this area 
(No. 11, Forggensee, Bavaria and No. 20, Sandberg, 
Lower Austria, cf. Fig. 7.51) resulted in finds of 
charred pulse seeds. In contrast, seven out of 
twelve north Italian sites provided evidence of 
pulses. This may suggest a local characteristic in 
the burnt-offering cult practice and is reminiscent 


Fig. 7.47. Aleurone cell layers from the 
cereal products. Numbers correspond 
o the sites in Fig. 7.42: Altenstadt, 
Grütze (multi-layered aleurone layer 
indicating barley, Hordeum vulgare 
L.), 5: Maneidtal, Grubensee, 10: 
Ochsenberg, 13: S. Valburga/St. Walburg 
the latter three with single-layered 
aleurone as found in most cereals). 
mage: Andreas G. Heiss. 


Fig. 7.48. Comparative microstructure 
f the cereal products from the burnt- 
ffering places and of archaeological 
read buns. a: the Late Iron Age saline 
f Bad Nauheim, Germany (Heiss and 
reuz 2007), and b: the Roman cemetery 
St. Memmie, France (Heiss 2008b). 
umbers correspond to the sites in 
Fig. 7.42: 5: Maneidtal, Grubensee, 
7: Schlern, Burgstall. Image: Andreas 
G. Heiss. 
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of the high symbolic significance of faba bean in the 
Mediterranean during Antiquity (see Chapter 7.1). 
Postulating an actual connection would however be 
purely speculative. 


Evidence of oilseeds (such as flax/linseed, Linum 
usitatissimum L., opium poppy, Papaver somniferum 
L., hemp, Cannabis sativa L., or gold-of-pleasure, 
Camelina sativa [L.] Crantz) is often difficult to 
obtain in archaeobotany. Under the influence of 
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heat, the fat contained in their storage tissues 
usually starts to boil, developing flammable and 
expansive gases. Their escape causes ruptures in 
the tissue as well as favouring complete combustion 
of the seeds. As a consequence, oilseeds survive 
charring with difficulty and thus are only rarely 
preserved in dry soils (see Chapter 7.1). Their 
chances for preservation in a context of intentional 
combustion (as can be assumed for burnt offerings) 
can be imagined to be even lower. In contrast, 
impressive find numbers sometimes reaching tens 
of thousands are documented for some waterlogged 
sediments, as for instance in lakeshore settlements 
in Germany and Switzerland (Jacomet 2009). Against 
this background, the very few grains of oilseeds 
recovered from burnt offerings are more inspiring 
than disappointing: their presence in four sites 
(Fig. 7.50) is the proof of their utilisation in the 
Alpine (sites No. 1, 13) and circum-Alpine (No. 17, 
20) offering rituals. Their absence in the other sites 
however is of no significance. 


Edible fruits from trees or shrubs (and rarely 
from forbs, such as strawberry) are commonly 
regarded as having been gathered in the wild on 
purpose. Their seeds constantly occur in areas 
of human activity throughout the archaeological 
record. Besides their vital importance for hunter- 
gatherers, even in agricultural societies they made 
a good complementary food rich in vitamins (and 
probably were a welcome relief in regards of taste). 
Yet, in spite of their common occurrence in human 
settlements, they are not well represented in the 
burnt-offerings (Fig. 7.51): after a high diversity 
of remains of gathered fruits found at the Copper 
Age site of Pigloner Kopf in South Tyrol/Alto Adige 
(No. 1), they are only sporadically present in the 
Late Bronze Age and Late Iron Age sites. The only 
conspicuous exceptions during these periods are 
Altenstadt, Griitze (No. 3), and S. Valburga/St. 
Walburg (No. 13). Later, under Roman influence 
(sites No. 17-19), the diversity of gathered fruits 
rises again and is complemented by finds of 
imported fruits such as fig (Ficus carica L.), grapevine 
(Vitis vinifera L.) or walnut (Juglans regia L.), some 
of which might also have been cultivated locally. 
Hazel (Corylus avellana L.) is represented during 
all periods. Preservability of the respective finds 
is not a likely reason for these changing patterns, 
as the seeds/fruits of gathered fruit plants easily 
‘survive’ charring due to their morphology: they 
either have a hard-shelled pericarp such as nuts 


(as in hazel, acorn, or sweet chestnut) or nutlets (in 
strawberry and rosehip), or they are thick-walled 
fruit stones (as in raspberry, elder, or Cornelian 
cherry). For the Late Bronze Age and Late Iron Age 
sites (prior to Roman influence), a low importance 
of gathered fruits for the offering rituals seems to 
be a likely explanation for their low presence in 
the charred layers. 


The remaining wild plants discovered in the 
charred record were usually segetal (crop weeds) 
and ruderal (wayside and fallow) plants: plants 
belonging to these groups need nutrient-rich soils 
and plenty of light, easily tolerate disturbance 
(such as repeated damage by being trampled on), 
and their reproductive life cycles are very short. 
These plants - weeds - thus are perfectly adapted 
to man-made ecosystems like waysides, fallow 
land and crop fields. From the archaeological 
record, however, most of these plants cannot be 
clearly attributed to either ruderals or segetals: 
they might have been transported to the sacrificial 
fires with the crops, or might have been part of 
the on-site vegetation developing during times 
the pyres were not in use. Using the flowering 
times (and consequently, the beginning of the 
fruiting times) of the weeds found in the nine most 
recently investigated sites (No. 2, 3, 4, 5, 7, 9, 10, 
12, 13), a terminus post quem for the offerings may 
be suggested for August when most of the plants 
found would already bear fruit (Fig. 7.52). However, 
this hypothesis can only be maintained if the weeds 
were indeed growing on-site. If they were brought 
to the pyres together with the crops (which might 
have been stored for several months before the 
sacrifice) or inadvertently transported there in the 
sacrificial animals’ fur (and thus could have been in 
a stable for months), we must dismiss it. 


Conclusions and Perspectives 


The spectra of charred food plant remains recovered 
from Alpine burnt-offering places (Brandopferplatze) 
and from circum-Alpine sacrificial sites with 
burnt offerings reflect an important part of daily 
nutrition, although the Late Bronze Age sites 
show an under-representation of barley. The 
common and constant representation of cereals 
(mainly represented by a cereal product) and other 
cultivated crops in the burnt plant remains goes 
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Amaranthaceae 

© Atriplex sp. 

© Chenopodium album agg. 

2, Chenopodium bonus-henricus 

© Chenopodium ficifolium 

© Chenopodium hybridum 
Caryophyllaceae 

© Stellaria media agg. 
Geraniaceae 

© Geranium rotundifolium 
Poaceae 

© Bromus secalinus 

© Echinochloa crus-galli 

© Hordeum cf. murinum 
Polvgonaceae l 

© Fallopia convolvulus 

© Persicaria maculosa 

© Polygonum aviculare s.lat. 
Rubiaceae 

© Asperula arvensis 

2. Galium aparine 

3. Galium spurium 

© Sherardia arvensis 
Solanaceae 

© Solanum Sect. Solanum 


VII Vill IX X XI XII 


saltbush 

lambsquarters (in the broader sense) 
good King Henry 
figleaf goosefoot 
mapleleaf goosefoot 


common chickweed 
roundleaf geranium 


rye brome 
barnyardgrass 
cf. mouse barley 


black bindweed 
spotted ladysthumb 
prostrate knotweed 


blue woodruff 
cleavers 

false cleavers 
blue field madder 


black nightshade (in the broader sense) 


Fig. 7.52. Weeds found in the nine most recently investigated Alpine burnt-offering sites (numbers 2, 3, 4, 5, 7, 9, 10, 12 and 13 
according to Fig. 7.42) with their flowering times according to Lauber and Wagner (1996). Roman numerals indicate months, symbols 


indicate annual (©) and perennial (2) plants. 


well with the clear dominance of domesticated 
animals in the archaeozoological record, and with 
the obvious lack of importance of gathered fruits. All 
lead to the conclusion of a close link to agricultural 
practices, in contrast to gathering and hunting. 
The oldest Alpine far burnt-offering place found 
thus, the Pigloner Kopf (Fig. 7.41, No. 1), shows the 
same correlations in an opposite pattern: moderate 
amounts of cereals are opposed by a more numerous 
and more varied record of gathered fruits, and the 
bulk of animal bones originates from wild animals 
(Riedel and Tecchiati 2005). So this Copper Age 
site seems to display not only an older, but also a 
different aspect of burnt offerings. 


The initial question of whether the most recently 
investigated Alpine sites could have been linked 
to certain agricultural events such as sowing and 
harvesting must remain unanswered for now: 
indeed there is no evidence to argue against annual 
post-harvest sacrifices in autumn, perhaps even 
at the equinox, whereas the evidence supporting 
this hypothesis is still markedly weak. Currently, 
multidisciplinary research on a larger scale is being 
carried out at one ofthe sites investigated, the high 
plateau of Mount Schlern/Sciliar in northern Italy, 
by the University of Mainz (Haupt 2009), and this 
promises to provide further insights into a complex 
matter. 


7.4. FESTIVE USE OF PLANTS: A DIACHRONIC GLIMPSE 
OF MAY DAY IN THE BRITISH ISLES, FRANCE AND 


SLIGHTLY BEYOND 


Cozette Griffin-Kremer 


T tell to you, a special festival 

The glorious dues of May-day: 

Ale, worts, sweet whey, 

And fresh curds to the fire’ 

The Quatrains on the Seasons (Old Irish, Meyer 1894) 


Of Plants and Calendars 


The use of plants in festive practices is a common- 
place for us today, whether they contribute their 
part to life-cycle events such as weddings or 
funerals, or to calendar festivities around the world. 
The two threads may cross over, as when life-cycle 
events such as graduations, circumcisions and 
marriage are tied more or less formally to the yearly 
calendar. Plants have their own life cycle, of course, 
and this in itself often underlies particular calendar 
events such as the harvest home celebrations well 
known in European traditions and widely attested 
for ancient Middle Eastern cultures, which may be 
found on seal stones and in other iconography. It 
is indeed well to look ‘abroad’ and into the past as 
a literally timely reminder that our own calendar 
is a cultural artifact reposing uneasily on one 
of the most puzzling, and deeply motivating of 
phenomena: the movement of celestial bodies and 
their complex relation with the unfolding of vegetal 
and animal fecundity that underlie the sustenance 
- both material and spiritual - of humankind. 


Calendar events change, even over the span of 
a lifetime, but calendars change as well and this 
can deeply affect the way plants are used. The 


Julian calendar reform was intended, among other 
objectives, to do away with the confusion and lack 
of cohesion that makes managing an expanding 
empire a bother. More pointedly related to the use 
of plants, the Gregorian calendar was not adopted 
in Czarist Russia until 1917. Although it had been 
promulgated in Rome in 1582 after years of debate, 
it was only gradually adopted in regions under 
Protestant sway over the course of the following 
two centuries. By the time Britain accepted the 
proposition in 1752, nearly eleven days had to be 
dropped to align with the newcomer, which created 
a deeply felt dissatisfaction and a long-lasting 
calendar schizophrenia. This is why the compendia 
of British Calendar Customs take into account holidays 
in both the ‘old style’ or OS and ‘new style’ or NS 
and list many practices that were carried out OS 
well into the twentieth century, as well as those 
prudently undertaken twice and an entirely new 
category of propitious ‘time’ for observing some 
practices - the period between NS and OS. 


Of May Day and Plants: Food, Fuel, 
Protection... 


In many cases, this had considerable impact on the 
use of plants, especially flowering plants such as the 
hawthorn, often closely associated with May Day 
and maying customs, the opening of the summer 
season. The widespread conception of a year made 
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up essentially of summer and winter (Nilssen 1920) 
opens onto a calendar system that is still interwoven 
with our own. This is a division of the year into 
halves, fourths and eighths, most probably based 
on recurrent stellar cycles in which the heliacal 
rising of the Pleiades (or Vergiliae) is a major event 
announcing the opening of the summer half-year. 
This sort of ‘peasant’ calendar is mentioned by both 
Hesiod (Works and Days ll. 383-4; Evelyn-White 1914) 
and Pliny (N.H. XVIII, 59; Bostock 1855), as well as 
being engraved in the Gaulish calendars of the very 
early Christian era (Duval and Pinault 1986). 


A forerunner to May Day in Gaelic-language 
traditions was the festival of Bealltaine, the term as 
we find it today and in the oldest Irish testimony 
(Beltane). It appears along with the names for the 
other ‘quarter-days’ in the Quatrains on the Seasons, 
dated linguistically to the Old Irish of the eighth 
to ninth centuries (Meyer 1894). This poem itself 
is of interest, since it cites the foods associated 
with each of the quarter-days, highlighting the 
connection between the calendar system and an 
agro-pastoral cycle of production. The Bealltaine 
name, along with those of the other three feast 
days, indicates they were inherited from a time well 
enough removed from their first analyst that they 
had become philologically opaque to a competent 
scholar. That was the bishop-king of Cashel, Cormac 
MacCuillenan, writing about 900 (Kelly 1997, 537). 
Cormac provides a contextual etymology, noting 
that the word proceeds from the two fires made 
by druids for protecting cattle from disease (Meyer 
1912; Corm 2.122; Vendryes et al. 1981, B-31). 
Another name for the holiday was céattamain in 
Irish, cyntefin in Welsh, which attest to a common 
Celtic heritage that would predate the emergence 
of Goidelic and Brittonic before the Christian era 
(Vendryes et al. 1987, C-58). 


The practice of running cattle between two fires or 
casting burning branches into the four corners of 
their pen is well attested in ethnographic records 
across Europe as a method to purify the animals 
and keep disease, particularly cattle murrain, away 
from them. There is a plethora of such accounts 
from Ireland from the eighteenth to the twentieth 
century (Danaher 1972, 96), some of which mention 
the fuel utilised. Furze was a standard, both because 
of its burning qualities and its portability (Lucas 
1960, 183-4). It was well known for its protective 
virtues, as were many other plants, which were 


inserted in cattle's tails, often tied with a red thread 
(another frequent prophylactic) to keep them safe 
from sunset on May Eve to sunrise on May Day. This 
was the most dangerous time for both people and 
cattle, either of which could be struck by elf-shot 
(a fairy dart, usually held responsible for a sudden 
illness or unexpected death). 


One of the most spectacular 'uses' of furze went on 
until the late eighteenth century on the Isle of Man, 
where the population was said to burn all the furze 
bushes in the island on May Eve, because that is 
where witches and fairies took shelter after sunset. 
The 1837 account recalling the older 'conflagration' 
practice mentions that the islanders still gathered 
particular herbs to place at the doors and inside 
the house to prevent the entrance of witches, 
without specifying which plants were sought out 
(Moore 1891, 111). It is also a reminder that plants 
used as fuel were generally thought to share in the 
protective or prophylactic properties attributed to 
May Day flowers and greenery on the whole. 


The hawthorn or 'may' was among the floral 
royalty of the holiday, laden with special protective 
powers, and was usually placed at the strategic 
points of entrance to dwelling, byre, stables, farm 
or even parish. It presents a special case, in that 
it was often forbidden entry to the house, since 
the triethylamines it contains give off an odor 
reminiscent of putrefaction and hence death, 
but the notion that it was unlucky to bring other 
mayflowers beyond the doorway or window sill and 
into the house was widespread. One thing that is 
certain is that people in the same township often 
had diametrically opposite opinions on the subject 
(Danaher 1972, 89). 


Bringing Luck and Health 


Either green branch or flowering branch, or simple 
flower, could be utilised to bring luck to the house 
or to protect its openings onto the wide world, the 
paths leading to it and to the well or spring that 
served the household. The plants included could 
be named from this use only as ‘mayflowers’ or 
specified, as they are in nineteenth and twentieth 
century surveys: birch, blackthorn, bracken, broom, 
buttercups, chestnut, cowslips, daisy, elder, fern, 
furze blossoms, hawthorn, hazel, herb-of-grace, 
holly, iris, ivy, juniper, lily-of-the-valley (Fig. 7.53), 
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Fig. 7.53. May Day lily-of-the-valley as porte-bonheur (luck- 
bringer), postcard, private collection of the author. Image: 
C. Griffin-Kremer. 


marsh marigold, marshmallow, mugwort, nettle, 
primrose, rosemary, the powerful rowan, savory, 
sycamore, vervain, willow, woodbine and yarrow, 
among others. Even serious ethnographic reports 
rarely attempt to go beyond a generic name such 
as these, and local accounts sometimes use very 
local names. Grigson (1958, 166) proposes twenty- 
six of these for the hawthorn alone, not counting 
the thirty-nine names given for its berries, which 
is delightful for dialectologists, but perhaps not 
too satisfying for botanists. (On the difficulties of 
attributing historical common names to actual plant 
taxa, see Box 7.4a on page 361) 


It is important to add that nothing is ever as simple 
as we might imagine and that it was often thought 
paramount to gather flowers or branches laden with 
the May Day morning dew, a powerful luck- and 
fertility-bringer. Of course, people also went out 
to roll naked in the dew-laden grass, which adds 
grass to the list! In fact, grass still wet with the 


morning dew was called the ‘flower’ of the grass. 
The ‘flower’ of the well was the ‘top’ or ‘cream’ of 
the well water, which also had to be ‘gathered’ by a 
person of pure intent, from the household, usually 
a young girl, herself still with ‘flower’. 


Gathering real plants could entail special pre- 
cautions, such as never touching a plant with iron, 
hence only uprooting the smaller ones, breaking 
or twisting branches off the sturdier ones, walking 
around them three times sunwise (clockwise) before 
gathering, and so on. Considering the time of year, 
many of these plants had yellow blossoms - the 
major epithet of Bealltaine in Irish and Scottish 
Gaelic is ‘yellow’ - and quite blanketed the sites 
they favored, producing visual and olfactory effects 
which we should not underrate when thinking 
about the uses of flowers. (Blossoms with a heady or 
musky scent such as lily-of-the-valley or woodruff 
may be widely used in perfumery and are currently 
having these very properties investigated to verify 
a reputation in popular traditions for a connection 
with sexual arousal.) 


Many of these plants also had a double life as may- 
flowers and ingredients in traditional medicines, as 
was the case of the marsh marigold (Grieve 1931, 
519) or the furze as both a horse and human tonic, 
said to be especially effective at stopping hiccough 
in children (Lucas 1960, 185-186). Health-bringing 
or ‘purifying’ decoctions were made with nettles 
or hawthorn, and nettle-stinging - striking other 
children or even grown-ups with the plant - was 
thought to be quite salutary, as was striking with 
marshmallows (Danaher 1972, 119-120). 


Moving and Mediating 


The morphology of some of these plants was 
especially significant, since they were the opposite of 
wilting violets. The sturdy bushes lent themselves to 
being carried in processions or circumambulations, 
as well as being set up at certain points either to 
protect the home or as the focus of a social entity, 
such as a cluster of houses, a neighborhood or 
village. In this case, they were themselves decorated 
with more may-flowers and, when called a bush 
or maypole, were often thought to hold the luck 
of the new season - hardly a negligible quality - 
and so be well worth stealing. The kind of riotous 
behavior which resulted in this back-and-forth, 
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intercommunity light warfare was just the kind of 
thing that particularly irritated Puritans and hence 
has left a very generous paper trail of persecution 
and popular riposte. This is the case of Philip 
Stubbes in the mid-sixteenth century, a marvelous 
and quite early source of information about the 
popular customs which he loathed (Furnivall 
1882). There is no reason to think that such older 
territorial attachments to ‘our’ maytree or pole 
have lost their power, witness the 1997 Günzberg, 
Bavaria, incident of maypole theft that saw seven 
young men condemned to pay a fine of 600 to 1800 
Deutschmarks each. This served to highlight in the 
press the fact that most people in the area found 
the arrest and prosecution absurd, because they had 
done or continued to do the same thing themselves 
every May Day (Anonymous 1997). 


The role of plants in festive practice as a mediator 
in inter- or intra-community relations is especially 
rich in the realm of reproduction, that is, in the 
itinerary of young people towards marriage. The 
Irish May ball games, which were eventually 
forced out of fashion due to their rowdiness and 
one or two ensuing deaths, were inaugurated by 
the latest-married young couple of the parish 
giving a flower-decorated ball to the group of 
young players (Danaher 1972, 103-107). Outside 
our floral considerations, we must not forget that 
violent clashes such as faction fights were regarded 
as insuring the success of both crops and human 
reproduction and generally ended with a kiss 
between bruised or bleeding warriors. (As it was 
also said ‘no luck at a wake without blood} but that 
is a life cycle story before the days of flowers at 
funerals...) Most customs involving plants and hopes 
of romance fell into the categories of social signals 
or divination practices. A Welsh custom cited for 
the mid-nineteenth century involved young men 
placing a bunch of rosemary with white ribbons at 
the bedroom window of an admired young woman 
(Trevelyan 1909, 25), but the flowers left expressed 
the whole range of judgments of men on young 
women, from a ‘desirable catch’ to a ‘slut’, a practice 
called ‘birching’ on the Welsh borders (Simpson 
1976, 148-149). 


In the wealth of divinatory custom associated with 
marriage prospects, we can take an example from 
Scottish practice of a girl picking a sprig of yarrow, 
to which she addressed a three-part rhyme, then put 
it under her pillow to dream of her lover-to-come 


(Banks 1946, 216). May Eve and Day as a time-warp, a 
kind of fold in the regular surface of the year, made 
divination customs rife then and we occasionally 
find a trace somewhat farther back than the avid 
collecting of the nineteenth century, usually because 
some action was deemed unseemly or associated 
with evil intentions towards the social body. In 
a Scottish account of May of 1597, a woman was 
indicted for ‘passing to the green growing corn’, that 
is, she sat before sunrise May Day to peel the blades 
of corn in order to see whether they were growing 
withersuns (counterclockwise), which would mean 
a poor year, or sunwise (clockwise), which meant a 
fine, prosperous season (Banks 1946, 205). 


Other Conceptions and Other Times 


The list of plants used in May Day and maying 
celebrations concerned rural, village, town and 
urban life and still do today. The plants mentioned 
here are but a ‘short list’ among the many cited in 
the British Isles and across Europe in nineteenth 
and twentieth century reporting. We may think 
too little about our own attachment to flowers 
and plants, or our aversions, and how they were 
formed, but it helps to listen to others’ thoughts. 
An Irish saying noted that the flowers were the stars 
of the day, reflecting the stars in the sky at night. 
There is often impressive conceptual cohesion in 
popular tradition, as well as aesthetic sensibilities 
that we have moved away from, such as the obvious 
compliment referring either to prominent pubic or 
axillary hair which set the epithet ‘furze-pelt’ on a 
blond woman in an Old Irish epic. Many references 
to plants or their effects remain opaque for us, but 
appeared obvious to people in the country even 
a century and a half ago; for example, the notion 
that cows’ urine possessed valuable properties 
as a disinfectant and hence a prophylactic, most 
especially because it was the quintessence of 
distilled vegetal virtues and called ‘all-flower water’. 


One of the most important facts about flowers 
especially is that they are ‘as welcome as the flowers 
in May’ and they come at what was not so long ago 
a hard time, the memories of which we have now 
pretty well buried in our ambient wealth. May Day 
and May were once a time of dying, most usually from 
what is termed ‘spring hunger’, when the stocks of 
meal had run out in the most careful households and 
the absolutely vital whitemeats season that would 
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bridge over to the first grain harvest was only at a 
hesitant beginning. This is when poor people ate 
grass or clover, while they watched their infants, 
pregnant women and elderly die. 


Protective customs took a great blow during the 
hard times accompanying the 1840s famine in 
Ireland, since they rarely insured even a semblance 
of aid in dire distress. The resulting decline in 
population added to a whole range of economic and 
social changes across the British Isles and Europe, 
such as the dispersal and deportation of rural 
communities in Scotland, which also impinged on 
festive practices like May Day. By the early twentieth 
century, improved access to human and veterinary 
medicine, or the standardisation and hygienisation 
of milk production, as a particular example, did 
much to erode faith in practices that had aimed at 
insuring the well-being of people, their crops and 
animals. Much remained, of course, by force of habit 
or out of the pleasures involved. As in the Isle of 
Man, massive movements such as the furze-burning 
declined, but the window dressing remained and 
even increased, while overall, many play and 
game events, such as those around the maypoles 
or dancing, were even reinvested with interest in 
the context of intense community-building, often 
highly commercialised operations. 


What is perforce missing in a superficial overview 
such as this are the many nuances or outright 
regional variations in customs of plant use. The 
association of mayflowers with the Virgin Mary 
in Ireland ensured continued support from the 
Church for house altars as an element in personal 
piety, although officialdom, of all kinds, had done 
much to counter the more boisterous practices of 
stealing hawthorn bushes from great houses or 
playing May Ball games until the blood flowed. Many 
of the fine shades of custom are lost to us through 
lack of more precise reporting. It seems that the 
territories where the maypole dominated and those 
where the May Bush was more prevalent in Ireland 
often interpenetrated, but were quite distinct and 
this is certainly true of the may branch and may 
flowers in Brittany. Many of the events such as 
processions that were carried out in towns as early 
as the eighteenth century remained popular and 
were underwritten by the municipal authorities. 
Plants continued to be associated with the on-going 
wassailing traditions in Wales and the bringing-in- 
of-summer songs of Ireland, both often mentioning 


the plants involved, as in the Munster chant ‘holly 
and hazel, elder and rowan, and bright ash from 
beside the ford’ (Danaher 1972, 89). 


Novelty and Continuity 


The advent of folklore or folkdance societies 
converged on the festival in force from the end of 
the nineteenth century and provided the sanction 
of learned approval, especially when festivities 
were decorous and good tourist attractions. The 
formerly neighborhood-based children’s ‘garland’ 
processions in England that involved carrying 
flower-laden objects of various shapes, singing 
and collecting money, were increased in scale 
and complexity through adult intervention and 
organisation during the nineteenth century, 
and even enshrined in literary efforts such as 
autobiographies and novels with a bent towards 
picturesque regionalism (Simpson and Roud 2000, 
227-228). The interweaving of literary or at least 
literate and oral sources, as well as the far from 
‘innocent’ implication of reporters (to this day, for 
that matter) is much too subtle a subject to take 
up here Judge 1993), but must be kept in mind, 
nonetheless, and the time of reports can be of 
paramount import. Many speak of events ‘within 
living memory, so even when they are accurate and 
can be extensively cross-checked, they are perforce 
veiled by the passage of time and the application 
of much thinking on popular traditions that saw 
them transformed and re-invented in the course of 
a widespread search for meaning in industrialising 
countries. 


On top of that, festive events are products of their 
time just like we are, and styles change. Decorous, 
effective tourist events that often simultaneously 
underwrite local or group identitary quests in which 
the use of plants is important are thriving. The fact 
that May Eve revels in Edinburgh today involve 
wearing little more than an ivy leaf (if that) and rave 
parties, as well as the occasional clash with police, 
has proven just how reinventable the holiday can 
be. That is just one avatar in a broad contemporary 
spectrum (as one can see by trying ‘Beltane’ in 
a search machine...). Present-day festivities, on 
the whole, are rarely riotous and there is often 
considerable insistence on at least a semblance 
of research into past events to provide ‘authentic’ 
models for the use of plants in celebrations, all the 
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Fig. 7.54. 2007 Lily-of-the-Valley Festival, Rambouillet, France. 
King Kong float, one of 14 lily-of-the-valley floats in the mid-May 
festival. Image: C. Griffin-Kremer. 


more because such uses seem to faithfully espouse 
many of the tenets of New Age lifestyles. 


Plants are often emblematic of particular festive 
events and can be on the leading edge of commercial 
tsunamis that suddenly flood markets and introduce 
novelties - think of the Halloween pumpkin and its 
reception in recent years or the tulip speculation 
bubble in the seventeenth-century Netherlands. Just 
as interesting as uniformised waves of consumer 
products are the marked differences that subsist 
in the ways plants are used in neighboring areas 
or countries, even today. A good example of this is 
the present use of the lily-of-the-valley (Convallaria 
majalis L.) in May Day and maying customs in France 
(Fig. 7.54). This comes as a surprise to visitors 
from the British Isles, where the plant is worn in 
a procession in one town event, but has generally 
kept a reputation (like the hawthorn, because of its 
scent) of being unlucky, if brought indoors (Vickery 
1995, 220-221). 


Quite to the contrary in France, the lily-of-the-valley 
is a ubiquitous emblem of good luck, happiness and 
May Day, and widely given as a gift at that time. It 
is consequently the object of amassive commercial 
production on the part of market-gardeners 
and shipped throughout the country to regular 
florist outlets, as well as supermarket chains. Its 
omnipresence occasionally arouses local reactions 
and it has stimulated a revival of the May branch 
customs in parts of Brittany, for instance. It is also 
an indicator that territorialities can be awakened 
- in a 2008 incident, the caretaker of a private 
estate shot and wounded one of the members of 


a wildcat lily-gathering group in the Ile-de-France 
(Allezy and Persidat 2008). Generally speaking, 
turf friction is limited to the conflict of interests 
between professional florists and ‘free’ sellers in 
this brief and intense multi-million-euro holiday 
event (€12,000,000 in 2006 for the Loire-Atlantique 
market-garden consortia alone, according to Terra 
Economica). 


This rather extreme example of commercial hyper- 
ventilation brings up an interesting aspect of the use 
of plants in festivities, be they life-cycle events such 
as weddings and funerals or calendar customs: just 
what traces of their use might remain afterwards 
in any taphonomic context? This highlights several 
issues. Firstly, the dates of the merry-making are 
determined by our own calendar and not a roving 
lunar calendar appointment, so the materials 
available, especially as regards the flowering plants, 
are limited to a particular time frame. Whether those 
available are actually the ones used is a different 
question and one for which reports often leave 
researchers relatively unsatisfied. What was left of 
a lily-of-the-valley or a primrose uprooted to bind 
into a nosegay to give to older neighbors in an Irish 
hamlet in 1932, once wilted and discarded? May 
Day garlands in village and town processions could 
include quite an accumulation of flowers attached 
to something like a light wooden frame in the shape 
of a wreath, bell, and so on, but they still had to 
be carried by children, so there is a limit to the 
amount of material involved. Some of the festive 
objects mentioned above may have been burned 
(the maytrees were in some cases), but this fate is 
not frequently cited and we know that maypoles in 
towns were often kept over many years. Perhaps the 
occasional one was thrown into a river by a Puritan, 
but hoping to find identifiable remains of such an 
event would be overstraining the normal potential 
of serendipity. 


This brief survey promised to be diachronic, but 
the dates noted obviously do not give anything like 
blanket coverage until the heyday of the newspaper 
and magazine, which corresponds largely with a 
period of reinvention and reappropriation of many 
rural or popular-class festive activities, if not the 
outright invention of holidays to meet new needs 
- Mothers’ Day is an obvious case in point. There 
is nothing to indicate that rural or urban festivities 
organised by illiterate tradition-bearers were in 
any way static, though we are often faced with an 
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absence of evidence. When it is possible to follow 
a ‘popular’ holiday like May Day in any depth at all 
for even a few decades, the very unstatic, adaptive 
and opportunistic nature ofthe beast is usually the 
most striking aspect (Phythian-Adams 1983). At 
times, one might be tempted to say that a particular 
recorded event is celebrated on or around May Day, 
rather than posit it is a continuation of an earlier 
festivity (Cawte 1983). We are lucky that people like 
Philip Stubbes hated popular traditions and every 
conceivable form of sentimentality enough to write 
extensively describing their lurid details. (His wife 
confessed to him on her deathbed that she had 
once, as a small child, sinningly lavished love on 
a puppy, or so the story goes.) Otherwise, our luck 
on attestations to practices before the eighteenth 
century is generally circumscribed by the hope that 
someone was injured (preferably killed) in a playful 
fight or that there was an accusation of witchcraft, 
actual theft of dew-covered mayflowers or hexing 
of milch cows that made it into court records. 


This is no reason to be unduly pessimistic, however. 
We have pan-European attestations fairly early, 
if thin on the ground, of festivities associated 
with May Day, old style, by the medieval period. 
Bringing in the summer in processions, preceded by 
gathering green boughs and flowers could prompt a 
comment, if it interfered with something important, 
such as arriving in time for a battle. This may be 
the case in a thirteenth-century Spanish scoffing 
song (Gonzalez and Mele 1944, 9). Bringing in the 
May occasioned one of the earliest complaints 
about priests in England joining in the activity, in 
about 1240, although the Church often officially 
sponsored the processions, in principle as part of 
Marian devotion (Simpson and Roud 2000, 226). 
This may certainly have reinforced some of the 
modern events centring on the virginally colored 
and uterinely shaped lily-of-the-valley, abundantly 
reflected in art from at least late medieval times on 
(Sillasoo 2006), as the flower of choice for May Day or 
maying celebration. All was not virginal bliss as we 
see in the language of flowers, which could be quite 
brutal before its Romantic transformations; witness 
a 1367 attestation from Amiens in France, because 
a young woman filed a legal suit. Someone had put 
a branch of elder on her house, which meant that 
she stank and she resented this deeply (Belmont 
1978, 20). When the maypole in front of the Louvre 
(Fig. 7.16) fell over by itself in 1610, it was taken as 
a bad sign and later thought to have predicted the 


assassination of Henry IV on 14th May (Hoffmann- 
Krayer and Bächtold-Stäubli 1927, 1523). This is 
about the time when iconographic representation 
of plants often becomes discriminatory, giving us an 
accurate enough depiction to enable identification 
of a species like the lily-of-the-valley, again usually 
associated with Marian devotion and only later 
attested in French maying customs (Schmidt 2000, 
114, 130). 


A Closing Remark 


Festive uses of plants for this one ‘holiday’ have 
been variously described as prophylactic, medicinal, 
decorative or devotional, and are themselves set 
within the far broader scope ofthe diversity of plant 
use, some of which has probably been underrated 
due either to lack of remains, lack of ethnographic 
coverage or lack of imagination (Sherratt 1998). 
The plants mentioned here have definitely been 
the out-of-garden variety, on the whole, so fit well 
with the classic popular categorisation of May Day 
and maying activity as 'bringing in' the summer, as 
though the transportation of greenery in its most 
material form towards the home had something 
compelling to do with the unfolding of a season. 


Certainly, ceremonial or festive uses often highlight 
the importance of non-agricultural plants, and 
the diversity in the ways plants are mobilised for 
consumption or even for company. Plants, after all, 
are part of our daily lives and have quietly kept a 
power over our minds, because oftheir combination 
of the ephemeral and the stubbornly recurrent. 
They are 'timely' in ways we often overlook. Do we 
choose them for our festivals simply because they 
are there at the right time, a matter of pleasure 
and expediency, or has their 'being there' helped 
us to shape our notions of time? These are part of 
the elective affinities between humankind and the 
environment, the depths of which we cannot even 
pretend to plumb. In any case - be it festive event, 
proverb, etiological tale, fable or song - people have 
often chosen to say what they mean by using or 
evoking plants, as though they were a measure of 
man. As an example, we can seek a closing remark in 
an Irish account, in which a poor man could reply to 
the rich farmer, who chided him for cutting furze as 
fuel for his family's fire, in this way (Lucas 1960, 186): 


‘You and I will pass from this place 
And the furze will be growing when we are gone: 
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Common Plant Names, Now and Then - 
The Botanical Viewpoint 


Cozette Griffin-Kremer and Andreas G. Heiss 


The botanical identifications given in Chapter 7.4 for 
common names are no more than a best approximation. 
They are intended to aid readers in identifying a 


probable species or group. Use of the term ‘fern’ 


suffices to discourage the meekest of affirmations, even 
when all the texts cited refer to the British Isles, so the 
identification as Pteridium aquilinum (L.) Kuhn must be 
taken with a grain of salt as large as the word. The term 
‘bracken’ is often synonymous with fern'in regional use, 
and this is true for many plant names, such as the series 
gorse-broom-whin, terms used interchangeably by 
some reporters. Equally daunting (even if they do not 
intend to be) are herb-of-grace, elder (perhaps referring 
here to ground elder, cf Grigson 1958, 216; Grieve 
1931, 368), ivy (Hedera helix) or ground ivy (Glechoma 
hederacea, cf. Grigson 1958, 327-328) - terms which 
may however also refer to larger bindweed (Calystegia 
sepium, cf Grigson 1958, 288), woodbine (probably a 
synonym for honeysuckle Lonicera, in Grigson 1958, 355), 
rosemary (Rosmarinus officinalis or Andromeda polifolia, 
cf Ary and Gregory 1960, 118) and savory (perhaps the 
Satureja montana referred to in Grieve 1931, 718-719). 
'Herb-of-grace' may refer to rue (Ruta graveolens), but in 
all likelihood — and in the logics of May Day celebrations 
- is simply another name for vervain (Grieve 1931, 831). 
'Mountain ash' is usually taken as a synonym for the 
rowan, but this appears unlikely, when the words occur 
together, as in the quote above 'and rowan, and bright 
ash from beside the ford’ (cf Grieve 1931, 69-70, who 
proposes Sorbus aucuparia). The flora consulted are 
Ary and Gregory (1960), Grieve (1931), Grigson (1958), 
Pankhurst and Mullin (1991), Vickery (1995), all helpful; 
Grieve (1931), Grigson (1958) and Vickery (1995) being 
especially rich in providing long lists of common names 
and/or remarkable folklore information to trawl through 
for those bold enough to be tempted. 


The source for all this mischief is the huge gap 
between modern concepts of plant taxonomy and 
the historical (and, most probably, also prehistoric) 
perception of what a plant ‘species’ is. In a nutshell, 
these differences can be explained as follows: a scientific 
plant species name refers to all plant individuals 
sharing common constant features with an actual 


individual in a herbarium, gathered by its author (th 
‘holotype’ of the plant species). These features compris 
morphological, ecological, reproductive, chemical an 
genetic characters. Using the definition of the species a 
a basis, other taxonomic levels are defined, for instanc 
genus, family, order or class above species level, an 
subspecies, tribe, or variety below species level — eac 
depending on how many traits are shared by th 
respective plants. And finally, any botanical taxon name 
may only be assigned once - so, in spite of the (nerve- 
racking, to some) diversity of synonymous names for 
the same plant, homonyms (i.e. the same name for 
different kinds of plant) must never occur (IAPT 2006). 
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In contrast to this, older concepts for ‘classifying nature’ 
as they are found in historical sources have a completely 
different philosophical background, usually based on 
single aspects of a plant such as the plant use, its seed 
colour, basic appearance, or even its place of growth. 
Thus, even plants with a completely different phenotype 
could share the same name due to having, for example, 
the same use. A good example for this is Nigella sativa 
L. (black cumin) and the genus Nigella in general (Heiss 
and Oeggl 2005): already widely known and used in 
Antiquity, it is mentioned in Ancient Greek written 
sources as gith/git and melanthion. But in Hippocrates 
writings (von Grot 1887), the latter also seems to 
have designated ergot (Claviceps purpurea [Fr] Tul.), a 
highly toxic parasitic fungus on grasses and cereals, 
blackening their kernels. And the name gith as well as 
the more recent Latin term nigella were also applied to 
Agrostemma githago (corn cockle), as both plants share 
the feature of black seeds, regardless of their completely 
different shapes and flower colours (huge and pink vs. 
small and whitish-blue) or leaves (entire vs. pinnately 
dissected). Even worse, due to the toxicity of both A. 
githago and Lolium temulentum (darnel), the name gith 
was passed on to the latter species in the Middle Ages 
(for instance, in the works of Hildegard of Bingen, see 
Daremberg and von Reuss 1855). 


=) 


D 


Going back now to the common plant names from 
Chapter 7.4, Fig. 7.55 gives a few hints about their 
possible interpretation, and tries to assign them to 
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scientific taxa known to occur in the British Isles today. 
Flowering times of the respective plants are indicated 
by the horizontal bars (data from Fitter and Peat 1994). 
The period from March to May is highlighted, indicating 
that plants flowering in these months are likelier to 
have played a part in the maying festivities, simply as 
evergreen plants due to their leaves. The time of non- 
native plants’ introduction to the British Isles has to 
be considered as well, as it influences the time span 
available for a certain plant to become part of the festive 
rites and to enter folklore. Moreover, even the flowering 
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times given must be considered with great caution, as 
they are based on modern climate. Major shifts in the 
flowering time might have occurred in the past, caused 
by climatic changes such as the warmer Medieval Climate 
Optimum ca. 700-1200 CE, or the cooler Little Ice Age 
occurring in about the 16th to the 19th centuries CE 
(eg. Lamb 1982, Grove 1988) and, as mentioned in the 
article, the Gregorian calendar reform played havoc with 
both official and traditional timing. Thus, even plants 
not falling into the ‘correct’ season today might have 
done so in the past, when their traditional use began. 


Fig. 7.55. List of common plant names from Chapter 8.4, together with their most likely counterparts in plant taxonomy. The 
plants listed here occur in the British Isles according to Clapham et al. (1987) and Stace (1991). Horizontal bars correspond to 
their flowering times according to Fitter and Peat (1994), periods important for maying customs are highlighted in red. 


Common Locally occurring plants 


name most probably referred to 


blackthorn Prunus spinosa 


Cytisus scoparius 


chestnut Castanea sativa Mill. * 
daisy Bellis perennis L. 


Leucanthemum vulgare 
Lam. agg. 


Flowering time 


IV V 


Vi VII VIT IX x XI XII Remarks 


fern see bracken 


gorse see furze 


ground ivy 


see ivy 


hazel Corylus avellana L. 


74a COMMON PLANT NAMES, NOW AND THEN 363 


Common Locally occurring plants Flowering time 
Il Ill IV V V VI. Vi IX X XI XII Remarks 


name most probably referred to 


Ilex aquifolium L. * 


Hedera helix L. * 


Calystegia sepium (L.) R.Br. 


Glechoma hederacea L. 


lily-of-the- 
valley 


Convallaria majalis L. 


marshmallow Althaea officinalis L. 


nettle Urtica dioica L. 


U. urens L. 


Lamiaceae? Many members of 
Lamiaceae family have 
nettle-like leaves and 
showy flowers (e.g. the 
genera Lamiastrum, 
Lamium, Galeopsis ...) 


rosemary Andromeda polifolia L. 


Rosmarinus officinalis L. ° 


savory Satureja hortensis L. °, S. 
montana L. ° 


vervain see herb-of-grace 


woodbine Lonicera periclymenum L. 


* evergreen species (ritual importance is not necessarily tied to their flowers); * introduced in Roman times; ? introduced in Late Middle 
Ages/Early Modern Times; “introduced in Modern Times 


7.5. CEREMONIAL PLANTS AMONG THE HOPI 


IN NORTH AMERICA 


Linda Scott Cummings 


Understanding ritual or ceremony in the past 
relies upon understanding modern and historic 
references to ceremony and ritual and interpreting 
past botanic, archaeological and historic records. 
Representation is important in ritual. For instance, 
using the Hopi as an example of documented 
ceremonial and ritual plant use by a native group 
in the American southwest (Fig. 7.56) is a great 
help to understanding the archaeological record. 
The kiva is a ceremonial structure that is partly 
or wholly underground. As such, it represents the 
underworld from which the ancestors emerged. 
Climbing in and out of the underworld on a 
ladder of pine is important to ritual entry into 
the structure and hence, the underworld (Fig. 
7.57). Tradition indicates that people climbed 
out of the underworld on a ladder made of pine, 
so kiva ladders have traditionally been made of 
pine. Firewood used in the kivas is prescribed by 
custom to include four fuels: Atriplex sp. (saltbush), 
Chrysothamnus sp. (rabbitbrush), Rhus trilobata 
Nutt. (sumac), and Sarcobatus sp. (greasewood). It 
is important to note that these woods are all from 
shrubs, not trees. 


Presents or ritual distribution of foods is made in 
the form of gifts from the kachinas, richly decorated 
wooden dolls representing links to the spirit world 
(Fig. 7.58, Fig. 7.59). Loaves of home-baked wheat 
bread and fruits are given to older people, while 
sticks of piki bread, which is a very thin wafer made 
from maize, are given to all. Blue or red maize is 
often used in the making of piki bread, making a 
grey/blue or pink piki. Some of the piki also may be 
dyed a bright yellow (Whiting 1939, 38). 


© 
ke] 
3. 
> 
t. 


MEXICO 


EN = zE Km 
KU WEN 250 500. 
Fig. 7.56. Map of the US Four Corner Region and 1) the Hopi 
ational Reservation. Map: R. Lugon, J.-C. Loubier and A. Chevalier. 


The departure of the Niman kachinas, usually just 
before mid-summer, marks the end of the planting 
season. Before they leave, they bring the first maize 
of the season to the village. This is usually sweet 
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Fig. 7.57. Outside and inside views of two reconstructed kivas Fig. 7.59. Wolf Kachina, Hopi. Image: L. Scott Cummings. 
(top: at Bandelier National Monumen; bottom: at Mesa Verde 

National Park). Top image: Brian0918@wikimedia.org, bottom 

image: BenFrantzDale@wikimedia.org (modified). 


Fig. 7.58. Multiple Kachinas. Left to right: A. Ogre Kachina, B. Police Kachina (by Sammie Walker), C. Cold bringing woman (front, First 
Mesa, Arizona), D. Hopi Female Shalako (back, by Stacy Talahytewa), E. Snake Dancer Kachina, F. Hopi Crow Mother (by Milton Takala), 
G. Snake Dancer Kachina, H. Cloud Kachina. Image: L. Scott Cummings. 
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maize that has been planted early in a protected 
location and might have been irrigated. These first 
fruits’ of the harvest are often accompanied by 
gifts of hand-carved dolls made from cottonwood 
roots. Traditionally, all kachina dolls are carved 
from cottonwood roots, whether they are of the 
cradle-board variety, which are given to young 
children, or are the more artistic variety. Another 
present that is often given at this time is Typha sp. 
(cattail) stalks. The children chew on the stems, 
which are sweet. When mixed with tallow or fat, 
the tops of these stalks make an excellent chewing 
gum (Whiting 1939, 39). 


Zea mays L. is an important component of ritual 
for the Indians of the southwestern United States. 
Maize pollen is imbued with ritual power and is 
combined with paints to paint murals on kiva walls. 
In some instances maize pollen may be mixed with 
maize starch. Examination of paint from kivas used 
approximately 1000 years ago resulted in recovery 
of Zea mays L. pollen (Cummings et al. 2009, 168, 
177), substantiating this practice as one of antiquity. 
Examination of ‘maize pollen’ from a modern 
Native American group indicated that sometimes 
what is called maize pollen is, in fact, maize starch, 
probably derived from very finely ground maize 
kernels. Not only was Zea mays pollen recovered in 
plaster samples, but Cleome (beeweed) pollen also 
was common in some of the layers, suggesting that 
the black pigment used on the walls was made from 
boiling Cleome leaves, stems, and flowers into a paste 
that was then used as paint. Mythical beings and 
natural objects are also associated with each of the 
cardinal directions. Zea mays L., for instance, is often 
arranged by colour and aligned with the directions 
(Fig. 7.60). 


Phaseolus sp. (beans) have an important ritual 
significance to the Hopi. White beans are the first 
food consumed by priests after a fast. February is the 
month of the great Powamu or bean ceremony. The 
kivas are heated to provide the correct temperature 
to sprout the beans at this cold time of year. The 
beans are planted in boxes. Larger beans, such as 
lima beans, are prized over smaller beans, which 
have smaller cotyledons (first leaves). The Hopi 
believe that the germ god of the underworld 
fashions crops below ground, gradually pushing 
them through the earth in the place the farmer has 
planted seed (mind the strikingly similar motif in 
the Osiris myth, see Chapter 7.1). God rolls purple 


string beans between his palms, leaving the marks 
of his fingers on the pods. Imitations of the pods 
are made from finely ground sweet maize meal that 
has been colored with dye from purple maize. The 
artificial pods are attached to stalks of the sprouted 
beans as part of the ceremony, thus involving maize 
in this bean ritual. Maize also may be sprouted in the 
kivas at the time of the bean ceremony. The success 
of the kiva crops is meant to foreshadow the larger 
harvest of the coming season (Whiting 1939, 40-41). 


Planting beans in February in a dark, subterranean 
room (a kiva with ceremonial functions), which is 
protected from the cold, allows earlier consumption 
of nutritious fresh food that would not normally 
be available for several more months. The bean 
ceremony, held in February, comes towards the 
end of the winter or during early spring, which 
are often considered to be ‘starvation’ months 
with food being rather scarce. Fresh vegetable 
foods are at a minimum at this time of year 
(cf. the ‘spring hunger’ mentioned in Chapter 
7.4). People rely upon stored foods during the 
winter and early spring in most of the temperate 
areas. By fashioning sprouting ceremonies, people 
are able to introduce much-needed nutrition 
into the diet, if even only as a brief, ceremonial 
consumption. Deficiencies in the B vitamin complex 


Direction Color Plant 
Northwest | Yellow yellow maize (Zea mays L.) 
Mariposa lily (Calochortus sp.) 
Douglas fir (Pseudotsuga menziesii) 
rabbitbrush (Ericameria sp.) 
Southwest | Blue or blue maize (Zea mays L.) 
green larkspur (Delphinium sp.) 


white fir (Abies concolor) 
sand sagebrush (Artemisia filifolia) 


Southeast Red red maize (Zea mays L.) 
painted cup (Castilleja sp.) 
red willow (Salix sp.) 


cliff rose (Purshia sp.) 


Northeast White white maize (Zea mays L.) 
whitest evening primrose 
(Oenothera albicaulis var. runcinata) 
aspen (Populus tremuloides) 
rabbitbrush (Ericameria sp.) 

Zenith Black purple maize (Zea mays L.) 

Nadir All colors | sweet maize (Zea mays L.) 

or gray 


Fig. 7.60. Colours are important for ritual and are associated with 
directions. Many colours also are associated with particular plants, 
as may be seen in this chart. 
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are expected to be showing up at this time of year 
and sprouting seeds for consumption is a good 
way of introducing these and other important 
nutrients into the diet. Ceremonies take on a special 
importance. Ceremonial consumption might be a 
means to obtain critical nutrients. However, the 
ceremony itself imparts a special meaning to the 
consumption. Beans sprouted in kivas were grown 
for a longer period of time than the five days that 
we are used to today. Bean sprouts frequently 
grow to lengths of 12-18 inches or more in the 
kivas. Sprouts experience increases in vitamin C 
(500%) and vitamin E (300%) over the quantities 
present in the seeds. The sprouting process also 
converts starches from the beans into simple sugars, 
making the sprouts more easily digested than the 
beans. The B vitamins originally contained in the 
beans remain available in the sprouts. Hence, bean 
sprouts provided valuable water-soluble vitamins 
B and C that were often lacking in the winter diets 
of pre-modern Puebloan peoples of the American 
southwest. 


Gourds are used to make horns, trumpets, flutes, 
elements of masks such as noses, flowers, water 
containers and rattles. These items have ceremonial 
value and are considered to be part of the complex 
of ceremonial equipment used by native people. 
Artificial squash blossoms are painted orange with 
paint from Castilleja (painted cup) flowers. The long 
spines of the fruits of devil’s claw (Proboscidea sp.) 
are used to make artificial squash and jimson weed 
flowers and other pieces of ceremonial equipment. 


Yucca roots make good suds and are compared to 
clouds ritually. Washing hair with yucca suds is a 
means of ritual purification and is important before 
every ceremony. Whips used in purification rites 
also are made from yucca leaves. 


Solanum triflorum Nutt. (cutleaf nightshade) is a 
fast-growing weed that looks somewhat like a 
miniature watermelon plant. Watermelon is a late 
introduction to the Hopi culture during the historic 
era (after CE 1500), so the cultural significance of 
this weedy plant is also relatively recent. Planting 
this weed in the same location as the watermelon 
seeds indicates continued introduction of ritual 
activities into daily life. Planting this weedy vine 
along with the watermelon vines is done to transfer 
the property of the fast-growing weedy vine to the 
watermelon, although the quantity of the weed 
should be limited so that the vines do not grow so 
fast that they do not bear fruit (Whiting 1939, 42). 


The Hopi are concerned with signs and omens. 
Branches of Pseudotsuga sp. (Douglas fir) are 
important in rituals. If, when they are collected in 
the spring, the branches are bright green, it is taken 
as a sign that plenty of rain will fall and there will 
not be bad winds. Dull boughs, on the other hand, 
bode evil for the coming summer (Whiting 1939, 42). 


This brief review of some of the Hopi rituals 
illustrates not only the importance that ritual 
plays in daily and yearly life, but also the rich 
fabric available for interpretation of prehistoric 
records. Understanding symbols and their meanings 
provides an opportunity to understand prehistoric 
people in a new light. They were not people solely 
focused on collecting food and finding shelter. 
Their lives, like those of more recent people, were 
arich tapestry of activities, some of which were for 
the purpose of nourishing the body and others for 
nourishing the spirit. And for many people of the 
world (past and present), there was not a hard line 
between nourishing the body and spirit. 


7.6. CEREMONIAL PLANTS IN THE ANDEAN REGION 


Matthew Sayre 


The consumption of plants for uses other than 
mere sustenance is common throughout the 
entire world. Moreover, humans through the 
course of history have been quite familiar with the 
psychoactive properties of many of them. Yet one 
continent, South America, has a greater proportion 
of the world’s psychoactive plants than any other 
(Schultes et al. 2001). This essay will examine the 
use of ceremonial plants in the Andean region, a 
distinct mountainous region that stretches from 
Colombia to Argentina. This ecological region also 
borders the Amazonian jungle, where many of the 
plants discussed here may have been utilised for 
the first time by humans. 


Ceremonial plants are often difficult to classify as 
crops or domesticates. This does not mean that these 
plants were not actively cared for or nurtured by 
humans, but it is often the case that these plants 
are able to survive on their own without human 
care (Hastorf 2006). Although not always actively 
cultivated or intensively domesticated, those 
with the special ability to temporarily alter the 
human psychological state have acquired particular 
resonance and power in human society. In many 
ancient Andean societies, such as the Incas and the 
Moche, psychoactive plants were commonly used 
in medicinal or religious practices. These plants 
could be considered as conduits to the gods, or even 
gods in their own right. Some theorists (Furst 1972) 
believed that religion in the Americas was derived 
from Palaeolithic shamanic practices brought over 
from Asia. So, while it has been suggested that mind- 
altering plants may have led to the first religions 
(La Barre 1972), this does not appear to be likely, as 
religion is a ubiquitous aspect of human life even 
in regions with limited amounts of mind-altering 


biotica. Regardless, religious activities often do 
include practices that alter the mind without the 
use of pharmacopeia. For example, the physical 
processes of fasting, praying and chanting over 
extended periods of time can lead to altered states 
capable of producing visions (Goody 1982). 


This paper focuses on the use of ceremonial plants 
in the Andes at the site of Chavin de Huäntar, 
located in central Peru (Fig. 7.61). Chavin has often 
been portrayed as the emblematic site of the Early 
Horizon/Formative Period (1000-200 BCE) in the 
central Andes. The elaborate iconography of the 
site has led to many inferences about resource use 
at this site, particularly in regards to plants. Chavin 
long attracted the gaze of archaeobotanists drawn 
to its iconic imagery of lowland plants prominently 
featured on the Tello Obelisk (Fig. 7.62). This obelisk 
appeared to depict cassava (Manihot esculenta 
Crantz), achira (Canna indica L.), peanuts (Arachis 
hypogaea L.), chilli peppers (Capsicum sp.) and bottle 
gourds (Lagenaria sp.) (Lathrap 1973; Burger and 
Merwe 1990; Burger 1992). However, alternatively, 
some scholars have suggested that the iconography 
of this obelisk depicted sacred plants/hallucinogens 
used at the site. 


It has been postulated that San Pedro cactus 
(Trichocereus pachanoi Britton & Rose), huacacachu 
(Brugmansia sp.) ayahuasca (Banisteriopsis caapi 
(Spruce ex Griseb.) Morton, along with other 
ingredients), cebil or vilca (Anadenanthera colubrine 
(Vell.) Brenan), epend (Virola theiodora (Spruce ex 
Benth.) Warb.), and tobacco (Nicotiana tabacum L.), 
among others, are psychoactive plants that were 
possibly ritually consumed at the site (Cordy- 
Collins and Stern 1977; Mulvany de Penaloza 
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Fig. 7.61. Map of south central Andes with the archaeological 
sites mentioned in the text: 1) Chavín de Huántar (Peru); 2) Chiripa 
Bolivia); 3) San Pedro de Atacama (Chile). Map: R. Lugon, J.-C. 
Loubier and A. Chevalier. 


1984; Burger 1995). Of these, the only one whose 
botanical ingredient is unequivocally depicted in 
the iconography is the San Pedro cactus, a plant 
of highland origins. This plant was depicted on 
a carving in the circular plaza; the other worked 
stone that contains possible evidence of ceremonial 
plants are the Tello Obelisk and the tenon heads 
which used to be attached to the exterior of the 
temple. 


In their discussions of iconography, many scholars 
refer to the pioneering work of Drs. Cordy-Collins 
(1976) and Sharon (2000). Cordy-Collins' (1976) 
analysis of the shamanic textiles revealed that 
many of the elements of Chavín iconography were 
repeated on coastal textiles that depict shamans 
on trancelike voyages. This work emphasised the 
broad-scale use of San Pedro cactus on the Peruvian 
coast, and illustrated how this practice appears to 
be pan-regional. Another scholar who approached 


this iconography was Eleonora Mulvany de Peñaloza 
(1984) who completed a unique interpretation of 
the Tello Obelisk, in which she stated that all of 
the plants depicted on the stela are hallucinogens 
used in rituals at the site. While it has often been 
noted that there are images of shamans and San 
Pedro cactus on Chavín's iconography, this article 
opens up the question of whether or not Lathrap 
and others misidentified some of the botanical 
elements on the Tello Obelisk. This point has to 
be considered and debated more thoroughly, as it 
is clear that the Chavínos were not obsessed with 
realism in their depictions ofthe natural world. The 
images of birds and other creatures are not always 
easy to identify to the species level (Burger 1995). 
Finally, while I do not agree with the emphasis on 
ayahuasca, a compound whose ingredients are from 
the lowland, it is probable that San Pedro cactus 
and vilca were commonly consumed at the site. 
It should be noted that these two plants produce 
vastly different bodily experiences that can last for 
either short or extended periods of time (Schultes et 
al. 2001). Future work should examine these bodily 
possibilities separately in conjunction with spatial, 
architectural, and societal data in order to see how 
practitioners of rites would have experienced their 
visions throughout the course of a treatment or 
ritual. 


Recent work by Drs. John Rick (2008) and Con- 
stantino Torres (2008) has suggested that shamanic 
(understood as ecstatic religious experience) 
practices were employed at the site, although 
the precise term 'shamanism' is debated, as it 
is usually reserved for societies without monu- 
mental architecture (Moore 2005). These scholars 
run through the debate of hallucinogens but 
also mention other psychoactive botanicals 
such as tobacco, which has been found in later 
time periods, and coca, which is identifiable in 
macrobotanical samples but has not been recovered 
as of yet at Chavín (Sayre 2010). Although a few 
archaeobotanical analyses have been carried out at 
Chavín (Miller and Burger 1995; Sayre 2006), thus 
far none of these have provided any evidence. These 
conjectures and the sculptural evidence of shamanic 
transformation have ensured that discussions of 
sacred plant use in the Americas almost always 
reference Chavín without acknowledging that, as 
of yet, there has been no actual botanical evidence 
of these practices. 
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Fig. 7.62. Tello Obelisk. 


Plants and Mixed Compounds in the 
Past and Present 


The great diversity of ceremonial plants of the 
Andes means that it is difficult to fully examine all of 
them. Even a cursory examination of mind-altering 
ceremonial plants reveals the distinct experiences 
and possibilities involved in their consumption. 


The following is a non-exhaustive list of the major 
mind-altering plants that were used in the ancient 
Andes. Additionally, the most widespread mind- 
altering product on the planet - alcohol - is a 
product that can be produced from almost all plant 
foodstuffs. As such, the use of alcoholic beverages 
will not be discussed below, but in many instances 
(such as vilca) it is possible that ceremonial plants 
may have been consumed as an ingredient in an 
alcoholic beverage. 


Although there is a great diversity of plants in South 
America, the most widely used psychoactive plants 
today are not necessarily from South America. 
Tobacco is one of the most widely consumed plants 
in the modern world and the utilisation of this 
plant in the past was vastly different from its use 
in the modern world. Coca’s original use has also 
been vastly transformed. What was once a plant 
chewed for its mild stimulus and energy-enhancing 
characteristics is now chemically processed to 
produce a highly potent and addictive drug 
(Schultes et al. 2001). The other plants described 
in this chapter are still used in medicinal practice, 
but have not reached anything near industrial-scale 
production. 


Direct Data 

The archaeobotanical identification of these psycho- 
active plants is quite difficult. Some of the plants 
leave chemical signatures that are quite similar, 
such as epend and vilca (Torres et al. 1991; Ogalde et al. 
2010), while other plants leave distinct chemical 
signatures. Although some plants may be difficult 
to identify, there is ample macrobotanical evidence 
for the use of tobacco in post-temple times at Chavin 
(Sayre 2006). Tobacco seeds dominate one sample 
found outside of the area known as the Caracoles 
gallery. This intriguing find is not symptomatic of 
widespread tobacco use at the site, as the sample 
comes from a post-temple context. However, it 
does raise the possibility that tobacco was found at 
the site and the diversity of uses of tobacco in the 
South American past was much wider than current 
industrial consumption practices (Wilbert 1987). 


Macrobotanical evidence would appear to be the 
clearest indication of sacred plant use, yet this 
must be questioned, as certain plants native to the 
region, notably San Pedro cactus, may enter the 
archaeological record as environmental indicators 
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rather than indicators of cultural activities. It also 
seems likely that the hallucinogenic plants such 
as vilca or San Pedro at Chavin may have been 
imbibed rather than snorted, which would make the 
identification of this practice even more difficult. 
Various projects associated with Dr. Hastorf’s work 
at Chiripa, Bolivia (Fig. 7.61), have attempted to 
discern whether or not phytoliths (plant silica 
bodies that can preserve for millennia) can be 
used to investigate the trade and use of sacred 
plants. This work has determined that there may 
be diagnostic phytoliths capable of revealing these 
practices but, as of yet, they have not revealed the 
presence of these plants (Logan 2006). 


In an effort to recover direct botanical evidence, 
in my own work at Chavin I collected samples for 
GCMS (Gas Chromatography Mass Spectometry) 
analysis, in order to recover chemical signatures of 
different plants. Unfortunately, these samples were 
insufficiently large for analysis. While Torres et al. 
(1991) found ten grammes of botanical material, 
the samples I have gathered from the interiors of 
possible snuff tubes were not found in conjunction 
with large pieces of botanical material that could 
have been easily subjected to chemical analysis. 
The preservation conditions at arid San Pedro de 
Atacama (Fig. 7.61) were clearly superior to those 
of the wet/dry seasonal climate of Chavin. Future 
work is needed to truly assess what size the samples 
need to be in order to search for the key alkaloids 
present in vilca and other sacred plants. However, 
the interdisciplinary collaborative work conducted 
at San Pedro de Atacama is clearly a model for 
future research. 


Indirect Evidence: Snuff Tubes 

and Iconography 

Bone tubes and snuff trays are carved implements 
that may have been used for snorting ceremonial 
plants or they could have been decorative elements 
with multiple uses that we have not yet considered. 
The Chavin snuff trays discussed by Burger (1995) 
appear to be constructed from whale bone and it is 
difficult to see them as having some use other than 
for grinding and consuming plants. These obviously 
exotic goods were brought to the site from the coast. 
Recent evidence from the La Banda region (Sayre 
2006) near the main temple has made us question 
whether or not these materials were brought to 
the site fully constructed, or if the materials were 


worked into their particular forms at the site. 
Finally, there is the possibility that snuff tubes 
were made from reeds which would most likely not 
preserve in the botanical record. 


The iconographic evidence for San Pedro cactus use 
has been further clarified by our research project 
(Rick 2008). The lower remnant of the shamanic 
figure carrying the cactus removed any doubts that 
remained about whether or not the image depicted 
a cactus or staff (an image of power recurrent in 
Chavin iconography). 


Psychoactive Plants and Ceremonial 
Plant Use at Chavin 


The difficulty in identifying these ceremonial 
plants in archaeological contexts does not limit the 
questions that their possible uses provoke, such as: 
How were these practices experienced spatially? 
Who was allowed to use these plants? Where and 
when were they provided and who carried them 
to Chavin? 


The use of ceremonial plants was a social activity 
that would have been constrained and shaped 
by local practices, many of which are not clearly 
defined. Yet, further analysis of the architecture 
of the site reveals that it is possible to learn how 
space contained and structured the events that 
occurred at the site. The confined labyrinths of 
the chambers in the main temple likely would have 
provided a claustrophobic environment where the 


Fig. 7.63. The temple of Chavin de Huäntar, view from above. 
Image: M. Sayre. 
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Common Name 


Scientific Name 


Use and History 


San Pedro cactus 


Trichocereus pachanoi 
Britton & Rose 


San Pedro and other cacti are still used in divination rite in And 
although they have never become common recreational dru 


cactus is consumed by processing the central stalk into a beverage. This means that 


the presence of the seeds in macrobotanical samples may not i 


consumption of this plant as the seeds and flower are not used in creating the 


drink. The cactus is common throughout the Andean Region 


ean South America 
gs. The San Pedro 


ndicate ceremonial 


(Sharon 2000). 


Vilca 


Anadenanthera colubrina 
(Vell.) Brenan 


This plant may have been one the most widely consumed plan 


America, and yet it is not commonly discussed in the literature. The beans from 
heir pod. Then the beans are ground 
and snuffed through the nose. In Inka times vilca was sometimes consumed in 


the tree are gathered and separated from 


alcoholic maize chicha (agha) (Schultes, Hofmann et al. 2001). 


s in Andean South 


Ayahuasca 


Banisteriopsis caapi 
(Spruce ex Griseb.) 
Morton 


There is little direct evidence for 
during pre-conquest times but the fame of this product 


he use of this beverage in the highland Andes 


and its thorough 


documentation by modern ethnologists and botanists have lead to its prominent 
place in the literature. Additionally, this beverage is known to produce some of 
the strongest hallucinations of any of the substances produced in South America. 


from other tropical plants (Schultes, Hofmann et al. 2001). 


The beverage is generally made by mixing leaves from the plant with ingredients 


Tobacco 


Nicotiana sp. 


after 


past. 


rites and is known as a strong and potent plant 
form, 
depends on the variety or species consumed (Wilbert 1987). 


This is the only listed plant that spread widely across South Ame 
became widely used in Central America and North America. The d 
meant that many early colonialists encountered it and it spread into Europe quickly 


he European invasions. Although most scholars are familiar wit 


means of consuming tobacco there was a greater diversity of practice 


rica and then 
iversity of use 


h the modern 
in the Andean 


In the lowlands and the jungle regions, tobacco is used in many shamanic 


hat can be consu 
in this instance it is capable of producing visions. The strengt 


med in liquid 
h of the plant 


Coca 


Erythroxylum coca Lam. 


While this plan 


This plant did spread broadly across South America but it did not cross Panama. 
does not produce visions when consumed during chewing, its 
prevalence throughout the region necessitated its inclusion in this section. The coca 
plant is well-noted in the chronicles and has been found in many ritual contexts, 
including Capa Cocha sacrifices. It was also used in divination rites (Plowman 1984). 


Fig. 7.64. Ceremonial Plants of South America. 


Scientific name Common name Family Parts tested 
Anadenanthera colubrina (Vell.) Brenan vilca Fabaceae - Mimosoideae | seed, pod 
Banisteriopsis caapi (Spruce ex Griseb.) ayahuasca Malpighiaceae bark, leaf 
Morton 

Datura innoxia Mill. pricklyburr Solanaceae seed, leaf 


Fig. 7.65. Hallucinogenic plants with diagnostic phytoliths (Logan 2006, 64). 


music provided by pututus (shell trumpets) would 
have reverberated solidly off the walls and minds 
of the participants. The galleries themselves are 
capable of producing altered states (Lumbreras 
1989). The mazes while not impossible to navigate 
without light are quite difficult to explore without 
the assistance of non-natural light. The interaction 
between the use of psychoactive plants and the 
experience of enhanced visual imagery, increased 
feelings of claustrophobia, distinct audial input and 


different experiences of light and darkness would 
all have combined for an overwhelming event. 


The issue of who was allowed to consume these 
ceremonial crops is one that is particularly difficult 
to address through material culture. While the 
iconography depicts some individuals of unclear 
gender, some overtly male and female figures, and 
some animals, there does not appear to be clear 
depictions of children. The tenon heads which were 
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attached to the exterior of the central monument 
(Fig. 7.63) have been described as illustrating 
a shamanic march through different stages of 
hallucinogenic use (Burger 1995). There are heads 
that vary from clearly human to those that appear 
to only depict animals. Additionally, some of these 
heads show anthropomorphic figures with mucus 
flowing from their noses which has been interpreted 
as a side effect from the consumption of ayahuasca or 
some other ceremonial plant. It is possible that only 
shamans or some other form of religious specialists 
were allowed to consume these ceremonial plants, 
but the iconography is not a clear indicator in this 
area. This is another region where further research 
would be revealing, as the presence of these 
ceremonial plants in burials or in areas outside of 
the temple would assist in the analysis of who was 
allowed to participate in the rites at Chavin. 


Some of the plants could have been locally gathered 
(see Fig. 7.64 and Fig. 7.65), such as San Pedro 
cactus, and are still used locally by a few medicinal 
practitioners. However, the general assumption 
about the use of ceremonial plants at Chavin is 
that these taxa were brought to the site by pilgrims 
interested in partaking in the rites at the temple 
(Burger 1995). Vilca grows in the highlands but 
many of the centres of ancient use of this plant 
are in highland areas south of Chavin. If ayahuasca 
was consumed at the site, some of its ingredients 
would have had to come from lowland regions. 
Local farmers could have provided coca as it could 
have been produced in nearby regions; however, 
coca is generally grown in lowland environments. 
In the case of tobacco it is worth noting that this 
is one of the few Native South American plants to 
have spread across the entire hemisphere. This 
stands in contrast to domesticated animals such as 
the llama, which never spread north of Colombia 
before the conquest. Tobacco in ancient South 
America would never have been assumed to be a 
habitual product consumed twenty plus times a day, 
nor would hallucinogenic plants be removed from 
religious contexts (Wilbert 1987). The experience 
of consuming sacred plants would presumably 
have been part of broader rituals that could have 
lasted several days and invoked multiple realms of 
religious practice. 


Conclusion 


A specifically scientific focus on identifying uses 
of sacred plants will lead us to a more situated 
understanding of how these plants were moved 
across the landscape, where and perhaps even when 
they were prepared and consumed, and who was 
allowed to consume them. This archaeobotanical 
research will provide the contextual data that we 
need to broaden our understanding of the past, 
rather than inferring much behaviour from stylised 
depictions of plants in art. 


Chavin is an emblematic site, yet much is still 
unknown even after roughly eighty years of 
investigation. It appears that chemical analysis may 
be our best hope for enlivening our conception of 
when and where sacred plants were used at Chavin. 
Once there is more actual botanical data it will 
be possible to further elucidate the social events 
that necessitated and structured how these plants 
were used and indicate how society may have been 
structured through their use. 


The question remains, why is Andean South America 
so diverse in mind-altering ceremonial plants? The 
diverse regional ecology, in particular the remarkable 
biota of the Amazonian lowlands, certainly meant 
that there was greater natural abundance of plants 
with the chemical components necessary to alter 
human daily experience. However, there was also 
the cultural practice of ecstatic shamanism and 
ritual priests who valued and searched for means 
of expanding their visions and dream states. These 
forms of contact with mental states outside of the 
norm were not always encouraged in many other 
regions of the world. The question of whether 
the psychoactive plants were the catalysts for 
behaviours, or the behaviours were the impetus of 
psychoactive plant use remains a conjectural issue. 
Regardless, it is clear that ceremonial plant use was 
an important aspect of Andean ritual life, and this 
merits special attention both in approaches to the 
botanical record and models of Andean society. 


7.7. CONCLUSIONS 


Andreas G. Heiss and Ann-Marie Hansson 


The last decades have brought a great deal of 
change to historical and archaeological work. New 
methods have been invented, and old ones have 
been improved. Interdisciplinary research has 
brought new and sometimes unexpected insights by 
combining written sources, archaeological finds and 
natural scientific data, with ethnographic records 
as modern analogues. In addition, many paradigms, 
often concerning human social life, have shifted or 
have made way for new ones, just like the theories 
arising from feminist studies and queer theory have 
begun to broaden our perspectives on past societies 
in general (see e.g. Hays-Gilpin 2000; Perry and Joyce 
2001; Schaan 2006). Our knowledge of the past can 
thus be expected not only to expand in the future, 
but also to keep changing and shifting. 


In terms of the investigation of rituals, we have 
seen the changing views on what can be regarded as 
ritual, and thus the question of whether our modern 
concepts of what ‘ritual’ means might be applicable 
to the past at all. When trying to find a common 
denominator for ritual actions in the past and the 
present, at least magical (i.e. animistic) thinking may 
be a promising candidate (Subbotsky 2010, 7-8): it is 
defined by the belief that inanimate objects as well as 
plants and animals have a mind of their own, either 
set to help or to harm people. In the dialogue with an 
invisible world - in the ritual - these objects or life 
forms are imagined to be valued or dreaded agents 
in favour of, or against, human will. 


In the beginning of this chapter, we outlined various 
concepts of ritual plant use, illustrating the strong 
desire in humans to explain their world, and to 
control their own fate. Among these concepts, 
especially the connection between the annual cycle 
of seasons, essential for agricultural societies, and 


the image of a cycle of life and death in humans 
could be a recurring theme in almost all human 
cultures (Chapter 7.1). This connection seems 
to be reflected by the frequent attestations, be 
they archaeological, written, or ethnographic, of 
agricultural offerings in ritual contexts (Chapter 
7.1, 7.2 and 7.3), as gifts to invisible (divine) beings 
or in order to nourish, to placate, or even to banish 
the spirits of the deceased (Chapter 7.2). 


The mirthful aspects of plant symbolism were 
discussed in Chapter 7.4, using several examples 
to illustrate the continuity of plants serving as 
symbols for good luck and fertility from historical 
till present times, while explaining some of the 
difficulties researchers encounter when following 
plant traces in written sources (Box 7.4a, p. 361). 


Turning from the Old World to the Americas, Chapter 
7.5 showed that the connection between plants and 
fertility formed a recurrent theme in most past and 
present cultures, as already pointed out. Chapter 7.6 
focused more on the use of hallucinogenic plants 
as a means of communication between the material 
world and the otherworld, reminding us of the fact 
that some magical plants do not require us to enlist 
our imagination to have magical effects. 


Despite illumination and secularism, modern rituals 
in which we separate our profane and sacral life 
are still being documented and investigated. Just 
like the people from societies which are sometimes 
dismissively (and unjustifiably) called ‘primitive’, 
‘modern’ people also share the same human desire 
to influence their fellow human beings, their 
environment, and their very own lives through 
means exceeding their immediate human action - 
by using rituals. 
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8 Social Status, Identity and Contexts 


8.1. INTRODUCTION 


Alexandre Chevalier 


Following Brillat-Savarin’s famous quote: ‘Tell me 
what you eat, and I will tell you who you are’ (Brillat- 
Savarin 2009, Aphorism 4), we argue that looking at 
the plants eaten in a specific social context allows 
us to identify socially, culturally, economically, 
symbolically and politically both present and past 
eaters. Indeed, among the potential plants and 
animals available in nature, humans eat only some 
of them. Technical and environmental constraints 
may explain some of the choices, but humans 
definitely select what they eat for cultural reasons 
as well (Farb and Armelagos 1983). For example, 
chillies are praised in Peru and Mexico but not in 
Germany or in Iceland; cocoa was drunk very spicy 
in Mesoamerica up to the Spanish conquest and 
reserved to a social elite, whereas it is now a sweet 
treat to most children in the western hemisphere; 
wild mushrooms are a common dish in most rural 
areas but feared by city-dwellers... 


In the same way, it is necessary to remember that 
the so typical southern France ratatouille, when it 
is not taken archetypically as the most refined dish 
of ‘connoisseurs’ by Hollywood studios, was just a 
mix of any vegetables and, most probably, including 
potatoes, up to the mid-end nineteenth century, 
when local regionalism movements and cooking 
formalisation by chefs included the American 
zucchini, bellpepper andtomato as key ingredients. 
Some Western countries’ most ‘national’ dishes, 
such as gratin Dauphinois in France, ‘French’ fries 


in Belgium, knödel in central Europe, gnocchi in 
northern Italy, Rösti in Switzerland or mashed 
potatoes in the USA, would still be be prepared 
with any other sort of root vegetables such as 
parsnips, turnips, Swedes or Jerusalem artichokes, 
if the ‘purple flower’ of the Andes had not being 
carried all over the world by Spaniards as early as 
the sixteenth century. 


These examples can be multiplied indefinitely, 
transposed to the different regions of every country, 
down to every village within a given region and, 
even, among households of the same town. There 
are no two identical dishes prepared by two people: 
people everywhere seem to have developed their 
own way of preparing the very same plant by 
cooking it in a different way, by changing the order 
of the steps, by adding or subtracting essential 
spices and condiments. Thus, there are not two 
people who eat the same plant in the same way. In 
other words, beyond the innate preference for sweet 
food shared with other mammals, individuals seem 
to choose, value and eat different food plants across 
time and space according to their cultural identity 
and social status, as well as the context for which 
and in which this plant is prepared and ingested. 


The different examples given in this volume, both 
historically (mainly Chapters 3, 4 and 7) and across 
regions and cultures (mainly Chapters 5 and 6), seem 
to support this perception of a complete individual 
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freedom in the choices made by humans, if not an 
infinite multiplicity of their choices. Our Western 
world’s modern urban way of living reinforces this 
feeling, through the availability of food from all over 
the world and the choices offered to the consumer; 
if only for coffee, for example, with five different 
brands, normal or decaf, with brown or white sugar, 
sweetener, and three to four different kinds of milk, 
which adds up to at least 120 different possibilities 
for a cup of coffee! In this perspective of multiplicity 
of choices, it would be pointless to try to understand 
food choices made by people, for they would too 
variable and individual. Moreover it would be highly 
hypothetical, if not simply impossible, to interpret 
plant remains from archaeological contexts, for we 
would lack the individual’s intentionality and food 
choice finality. 


Nonetheless, everyone acts and chooses according 
to specific social and cultural rules that change 
according to the physical and social context. It is 
indeed commonly considered that food preference 
is regarded as a personal process and food intake 
as a social act. Thanks to the anthropology of food 
and social psychology studies, we know that this is 
absolutely wrong and that our ‘personal’ choices 
are, in fact, completely shaped by our identity, social 
status and by the contexts in which food is ingested. 
It is, therefore, possible to relate food choices to 
cultural and social status, as is highlighted by all 
the contributions in this chapter. 


When people refer to taste, health or cost to explain 
their choices and use attributes such as likes- 
dislikes, healthy-unhealthy, or cheap-expensive to 
justify their choices, they relate in fact to a whole set 
of cognitive and symbolic associations generated by 
an object and, in our case, by a food plant. In other 
words, every human being has representations of 
plants (Lahlou 1998) that allow her or him to include 
them - or to reject them - in that person’s social 
and cultural realms, as stated in the introductory 
chapter. These representations are rooted in cultural 
and social settings that create a whole taxonomy of 
plants that people are allowed to eat, or prohibited 
from using (Douglas 1975; Mead 1997). However, 
following Sahlins (1978; 2008) and Descola (2005; 
2011), we would propose that physical nature is not 
an objective truth but, from the very beginning, a 
social and cultural construction. Otherwise, how 
can we explain that humans learn to eat bitter 
plants that mammals tend to avoid because they 


are perceived as poisonous, or the infinite ways 
of preparing food plants such as potatoes or rice 
around the world; if not because of the variety 
of cultural and social perceptions of these plants 
that lead to specific ways of including them in our 
everyday, festive meals or rituals, as is brought out 
in the contributions to this chapter. 


When this process is common to several people 
and when these people are aware that they share 
a common associational process, we can refer to a 
social representation, or social identity. The social 
psychologists John Turner and Henri Tajfel have 
developed theories that help us to understand 
that social influences on individual choices are, 
in fact, determined by one’s membership in a 
social group. Turner’s ‘self-categorisation theory’ 
(Turner 1989) explains the formation of one’s 
identity across life events and time through an 
alternation of self-evaluations (personal identity 
level) and assessments of appropriateness of one’s 
personality and behaviour to a given social situation 
(social identity level). Hence, how starting from an 
‘individual’ preference for some food plants, one 
tends to align to some food rules related to his/ 
her social group, or learns to enjoy specific food 
intake in specific social contexts. When we teach 
children how and what to eat, we induce them to 
learn social norms about food according to their age 
and gender. These social norms change throughout 
their lives: if vegetable purees are appreciated by 
young children, it is because they are allowed to 
like it by their parents and their social group, apart 
from the smooth texture or the ease of eating plants 
without having to chew, but the same food tends 
to be rejected by teenagers as being ‘childish’ food, 
because adolescents align to the social expectations 
for their age - to become adults - and not because 
they fundamentally do not like a food texture 
any more. Up until very recently, Western women 
were not encouraged to eat very spicy, mustard or 
peppery foods, for these food plants could have a 
direct impact on their sexual behaviour, while men 
would be praised for their taste for spicy foods as 
an anticipation of their pugnacity and resistance 
to pain (Flandrin and Montanari 2000). Even if 
this is no longer the case, probably both because 
of the broad diffusion of Asian and north African 
cuisine in the Western hemisphere and internal 
societal changes in perception, an aura of being 
‘aphrodisiac’ still clings to spicy and peppery meals. 
These ingested symbolic attributes are well known 
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and described (Fischler 1994), but they are socially 
codified in terms of gender and power and not just 
anyone can consume them. 


In her contribution, Cruz-Garcia (Chapter 8.5) 
shows that wild food gathering and consumption in 
northern India diminishes with age; children being 
the ones who harvest and eat such plants most, 
because the social stigma linked with wild plants 
does not affect them in the same way as adults. 
Being of a low social status already, or enjoying 
more social neutrality, they do not need to make 
their tastes fit a given social group and refrain from 
or hide the fact that they are eating wild plants, if 
they individually like them. 


Alcohol consumption (Jennings and Bowser 2008; 
Scholliers 2001) provides another example of food 
ingestion related to social inclusion or exclusion. 
Children are not allowed to drink alcohol but, 
up until very recently, in Western hemisphere 
societies, teenagers were encouraged do it as a 
sign of adulthood, although usually only men were 
involved. Currently discouraged if not prohibited, 
pre-adulthood alcohol consumption still constitutes 
a sign of supposed adulthood, as the botellones - 
binge drinking carried on in the street by teenagers 
and young adults - amply proves. The kind and 
quantity of alcohol that is ingested is, therefore, 
very normative and socially controlled, as is shown 
by several contributions (Chevalier and Dulanto, 
González Reyero, Durand and Wiethold) in this 
chapter. 


Two consequences follow on from the self- 
categorisation processes. On the one hand, there 
is an accentuation of the differences between 
groups and of the similarities within a group, 
which eventually become stereotypical. On the 
other hand, there is a depersonalisation in favour 
of the group: individuals renounce their personal 
preferences and adapt to the group’s norms and 
rules. These consequences are, perhaps, more 
obvious nowadays regarding clothing codes among 
teens, business people, or rich versus poor people. 
But they apply perfectly to food and, specifically, 
to food plants, even if they are more obvious at 
national(istic) levels, many times in a negative, 
insulting way. In a more positive way, nations often 
claim a specific plant or product based on plants as 
their own, such as the many national dishes based 
on the potato which we have already mentioned, by 


prohibiting others from growing specific plants or 
making and commercialising plant products under 
a specific name through the legal status of controlled 
designation of origin. 


At another level, if it seems obvious to parents that 
members of a brother/sisterhood hardly like the 
same food; the latter would still have to learn to 
ingest the very same plant all their life in order to 
share a common social identity, whether externally 
imposed or internally selected and projected toward 
others as the marker of their social membership. It 
would be a definite socio-political statement for a 
member of a high social status group, aware of his/ 
her membership, to refuse to eat or praise truffles, 
even if he/she initially did not consider them as 
a tasty plant. In the opposite way, it is acceptable 
to serve something as common as rice in a formal 
bourgeois dinner if there is some saffron on it, or 
out-of-season vegetables, such as asparagus or 
strawberries in winter. 


Social identity concepts are defined as one’s 
awareness of being part of a group and of sharing 
common values and emotions with this group 
(Tajfel and Turner 1979; 1986). These concepts 
predict that if a person’s group is involved in a 
conflicting issue, cognitive representation of his 
own group, as well as of the other group, which is 
stereotypical in both cases, is modified in order to 
strictly adhere to the individual’s group stereotypes 
in terms of beliefs, attitudes and norms (Turner 
1982). Social identity implies that the individuals 
and the groups do have an absolute need to keep 
up and emphasise the positive social identities in 
order to stimulate their respective self-esteem. 
In the case of intergroup interactions, this self- 
esteem stimulation is achieved through positive, 
not negative, differentiation and can be expressed 
in various ways, such as plant choices, or in the way 
plants are used. The more frequent the intergroup 
interactions are, the more intense the positive 
differentiation will be. These concepts mirror 
the anthropology of food theories. For instance, 
according to Mennell (1997), the more a society is 
divided into subgroups - in other words, the more 
hierarchical a society is - the more its cuisines will be 
different from one group to another. Goody (1982) 
and Gumerman (1997) state the same: complex 
societies are supposed to have differentiated food, 
both regarding quality and diversity, according to 
each social status. Both Goldstein and Hageman 
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(Chapter 8.8) and Chevalier and Dulanto (Chapter 
8.2) show how different social groups differentiate 
themselves from others by selecting specific 
plants, while affirming their identity. In addition, 
Gonzälez Reyero (Chapter 8.3) demonstrates how 
Iberian groups, living close to each other, not only 
symbolically delimited their territory through plant 
representation in worshipping places located at 
their territory’s borders, but also how high status 
classes utilised wild plant representations to affirm 
their identity and power over other groups within 
their own ingroup, and toward the outgroups. 


Two different processes of food differentiation have 
been proposed by Mintz (1986). Firstly, when usage 
and values linked to food are transmitted downward 
socially, Mintz uses the word intensification; that is, 
poor people will adopt a high social class product in 
order to be considered rich by mimicry. We use the 
concept of reappropriation when this process allows 
the intensification to move upward; when ‘old’, low 
social class products are adopted by high social class 
people and bring back past attitudes and (supposed) 
significance. Mintz uses the word extensification, 
when a food product is spread among several social 
groups but its signification and value are modified, 
as well as the context of its use. 


Intensification examples can be found in the use of 
exotic fruits in Christmas desserts, for instance; 
what was initially reserved to wealthy people is 
now widespread among all social classes. Heimweh 
(homesickness) syndrome is a good example of 
intensification, very often with reappropriation. It 
leads migrants to reappropriate food they would 
neglect, or despise in their own country of origin. 
Through the emphasis put on food products from 
their group of origin, or food preparations that 
would taste or smell in the same way as in their 
home country, some migrants mobilise all their 
senses to recreate a lost world and try to keep a 
separate positive identity from that of their social 
surroundings (Sutton 2001). If this is not always the 
case of the first generation because of assimilation 
issues, the second generation very often feels the 
need to renew the link with their cultural roots 
through a few but crucial foods that are considered 
as a ‘family tradition’. A later generation of migrants 
will definitely reinterpret this legacy, blending 
fantasised cultural roots, family habits and local 
social needs, along with a few family dishes, that 
would be transmitted and prepared for very specific 


family celebrations or holidays according to each 
family ‘tradition’. 


Following Mintz’ exemplification of extensification, 
we would say that, even today, tea still constitutes a 
good example of extensification. The current trend of 
organic green tea used by young upper class people 
infused in glass teapots and mugs, while lower social 
classes may still brew with teabags in ordinary mugs 
and upper classes rely on tea of exclusive origins, 
produced in very low quantities, is quite meaningful. 
Potatoes are another good example of extensification, 
since they are eaten in all social groups, but a basic 
potato puree will be shaped in rolls, fried and called 
potato Duchesse in a high social class context. In the 
same way, onions are not well considered among 
high social class groups, unless they are prepared 
in the Soubise way (a puree with a béchamel). 


The current Slow Food movement partakes of both 
extensification and intensification. Old, peasant, 
neglected and despised products, such as chestnut 
flour used to elaborate gnocchis, are now praised 
for being natural and local by new educated 
upper-class people. High class people reappropriate 
the ‘simple’ peasant way of living in the hope of 
appearing uncomplicated and close to nature. 
In turn, sundried tomatoes are an example of 
extensification. Being initially a way to preserve 
and store tomatoes during the winter by peasants, 
they are now used in very elaborate salads and 
dishes by members of wealthy social classes, 
because they are associated with a way of living 
and good health and are eaten in winter, as well as 
in the summertime, in place of fresh tomatoes. In 
their contribution, Kirleis and Klooß (Chapter 8.6) 
suggest that the over-representation of wild fruits 
in a tumulus, in comparison with domesticates, 
would symbolically indicate a rite de passage, while 
their under-representation in a settlement context 
would indicate food habits. Wild plants are present 
in both contexts, but their respective meanings 
would be different, in particular considering the 
high social status of the dead. If the context could 
be meaningful, as we will see developed further, the 
issue here is that someone of a high social status 
uses the same category of plants - wild plants - with 
another signification. 


Personal and social identities are closely related to 
social status and vice-versa. The anthropological 
and historical literature on food is very extensive 
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on this subject and has already shown the influence 
of social status on food, and therefore crop choices, 
and brought to light some of the mechanisms to 
get and/or keep socio-political power through 
plant products. However, social status is often 
confused with wealth. Although social status may 
well rely on the accumulation of wealth, this is not 
always the case. Otherwise how could we explain 
the differences between young girls and boys in 
most cultural groups around the world, who enjoy 
definitely different privileges, but represent the 
same initial wealth? Social status is, in fact, more 
closely related to the social potential for accessing 
goods (opposition empowered/ underprivileged), 
than to materially possessing the goods (opposition 
rich/poor). In this definition, gender, age and social 
class based on wealth are like many social statuses of 
empowered or underprivileged people and imply a 
hierarchy between people and groups. Plant choices 
are made to express and identify this hierarchy: they 
may relate to the wealth of their owner through 
their expensiveness and exclusiveness, or relate to 
the power status of those who use them through 
their symbolic signification of empowerment. They 
may, however, also relate to underprivileged people 
or groups as being disdained by others or because 
those plants are left unused by others. 


Mingote’s (Chapter 8.7) contribution shows how 
this hierarchy was expressed in Spain during the 
Middle Ages through agricultural regulations 
forcing farmers to grow specific plants. Most often, 
however, these social statuses are not put into 
the form of written regulations but expressed in 
implicit codes and may consist of a few local, but 
symbolically important, plant use differences, as 
Chevalier and Dulanto show is the case for the site 
of Pampa Chica in Peru (Chapter 8.2). 


In contrast, in their contribution, Durand and 
Wiethold explore (Chapter 8.4) the social differences 
related to wealth among the inhabitants of Gaulish 
Bibracte (Mont Beuvray in present-day Burgundy, 
France) and show that exotic foods and, therefore, 
expensive ones - such as olives and coriander - were 
controlled by the aristocratic elite of the Gaulish 
tribes. The diversity of plant products seems also 
to be directly related to social status. Durand and 
Wiethold demonstrate that, in fact, at Bibracte 
social status was more related to the diversity of 
plant foods and less to the presence of ‘exotic’ new 
species. As for González Reyero (Chapter 8.3), she 


mentions the representations of wild plants as a 
symbol of empowerment of those who display them 
in material culture and on funerary monuments. 


At a lower level, it is obvious that - in any society 
- family members play different roles and have 
different obligations and constraints, both within 
their own family unit and towards other social 
groups. Therefore, the question is not of knowing 
whether age and gender have an influence on 
plant choices, but how this influence is expressed. 
If the relationship between gender status and 
food has been explored in the literature, mostly 
from women’s perspective (e.g. Balakrishnan 2005; 
Counihan and Kaplan 1998; Eckman 1994; Greenfield 
and Southgate 2003; Gurung 2002; Koopman 1997; 
Ruiz-Arranz et al. 2002; Vázquez-García 2008), Cruz- 
Garcia (Chapter 8.5) has to be given credit for being 
one of the few social scientists to focus her interest 
on the relationship between food and children, in 
particular regarding wild food plants, which are 
related to both children and underprivileged social 
groups. 


Both social and physical contexts are crucial to 
understanding the plant choices made by social 
groups in order to state and maintain their social 
status and identity. We already mentioned above 
the influence of social context for the expression 
of one’s identity that must fit with this, and the 
reinforcement of one’s ingroup stereotypes in 
case of conflictive interaction with an outgroup 
individual. For instance, community celebrations 
- usually referred to in the literature as feasts (e.g. 
Dietler and Hayden 2001; Hastorf 2003; Hayden 1998; 
Joannes 2000) - are specific social contexts where 
social status relates highly to plant choices. It may be 
a means of carrying out an economic redistribution 
and, therefore, producing social cohesion, as well as 
of showing the individual's own social status. Plants 
used during these social occasions may be everyday 
food plants, but displayed either in huge quantities 
or prepared in very different ways, or luxury, exotic 
(in)-edible plants. Goldstein and Hageman (Chapter 
8.8) explore these plant choices and cultural codes in 
two Late Classic Maya settlements in northwestern 
Belize by comparing feasting and household plant 
composition. They show that some ofthe fallow and 
wild plants were used exclusively for feasting and 
were, therefore, involved in negotiating the status of 
the lineage head, others for domestic consumption, 
and still others were utilised in both contexts as 
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a statement of community identity toward other 
Maya groups. In contrast, Chevalier and Dulanto 
(Chapter 8.2) show that everyday food plants have 
been used in an egalitarian Peruvian coastal society, 
but with clear differences in plant composition and 
plant uses, to worship ancestors of the group in 
order to maintain the social and cultural community 
ties between the dead and the living. 


Physical contexts, such as shrines, temples or 
tombs, may directly influence the choice of plants 
for their symbolic associations and specific ritual 
uses (see also Chapter 7 for examples of specific 
plants associated with offerings). In this chapter, 
Kirleis and Kloof (Chapter 8.6) and González Reyero 
(Chapter 8.3) present examples of plant presence 
and representations in various graves in Spain and 
Germany. Curiously, wild plants seem to play an 
important role in rituals associated with death and 
afterlife in very different societies. It is uncertain 
whether it is a mere coincidence, whether it is due 
to the social status of the dead in both cultures or 
to the specific location of the graves within the 
social space. 


Food is indeed a very complex cultural element, 
in which social status, identity and contexts 
are intertwined to lead individuals to eat what 
they eat. However, because the link between the 
individual and social representation of plants and 
their choice depends upon the social and physical 
context in which this representation is elaborated 
and the choice will be made, it is very difficult 
to interpret food plant remains in archaeological 
contexts: we usually lack the precise social setting 
in which the representations were elaborated. Even 


in the case where social attitudes toward food are 
depicted in texts, the specific events which led to 
the creation of the archaeobotanical remains are 
often unknown. For instance, plant remains in a 
tomb can be interpreted as much as food for the 
journey of the dead in the afterlife, a symbol of how 
the dead functioned when he/she was still alive or 
offerings with specific unknown ritual or religious 
functions. Also, in the case of a prehistoric site, 
we very often do not know the exact function(s) 
of the archaeological context in which the action 
took place: ‘public’ space, private precinct, storage 
room, dormitory, etc? Examples of these issues are 
to be found in Chevalier and Dulanto (Chapter 8.2), 
Durand and Wiethold (Chapter 8.4), Kirleis and 
Klooß (Chapter 8.6) and Goldstein and Hageman 
(Chapter 8.8). 


Nevertheless, because the food choices human 
beings make are social and cultural constructions, 
they can be analysed and the social processes behind 
these choices can be explored. Food is the Maussian 
fait social total that structuralism favored, together 
with family structures and sexuality, as a metaphor 
of the whole society and a way of understanding 
how these societies were organised (Lévi-Strauss 
1964). 


In this chapter we do not intend to cover all aspects 
of the social processes behind plant choices made 
by humans described above, nor to propose new 
theories to understand how humans make food 
choices: we attempt only to illustrate some of the 
diversity found in humankind’s behaviour and to 
relate it to the known social processes that shape 
our choices. 


8.2. PLANTS FOR THE ANCESTORS: PERPETUATION OF 
SOCIAL STATUS AND JUSTIFICATION OF POWER IN A 
LATE FORMATIVE (400-100 BCE) ANDEAN GROUP 


Alexandre Chevalier and Jalh Dulanto 


Introduction 


The specific social status of every individual within 
a given human group, and of every group itself, can 
be identified through its respective food choices, as 
well as through the ways these foods are secured, 
prepared, eaten or used in rituals (see Chapter 8.1, as 
well Chapter 7 on food in rituals). As a consequence, 
food remains uncovered in archaeological contexts 
should reflect these humans’ attitudes toward 
food and, therefore, the social status of the people 
who produced, transformed, ate these foods or 
used them in rituals may be identified; but with 
some limitations, however, as we have seen in the 
introduction. 


The pre-Columbian site Pampa Chica, located on the 
central Peruvian coast, is of special interest to this 
issue, since part of its architecture is characterised 
by spaces that are duplicated in a mirror-like way. It 
is very doubtful that this specific spatial organisation 
is due to an accretion of spaces (a new part being 
built to replace an old one), since the C“ data indicate 
that they are roughly contemporaneous. This 
particular spatial organisation, therefore, results 
from a specific building plan that corresponds to 
a specific social need to proceed in this way. Based 
on the material culture uncovered, there is no 
indication that these duplicated spaces were used 
for very different purposes. On the contrary, they 
seem to have sheltered the same kind of activities 
(Dulanto 2002a and b). In the same way, there is no 
indication that different cultural groups, in a broad 
sense, were using these buildings. Our assumption 


is, therefore, that these areas were used by two 
sub-groups with different social status within their 
ethnic group. The composition of vegetal remains 
from each of these spaces was analysed in order to 
identify what may have been the respective social 
status of these two sub-groups. 


A Site on the Edge of a Valley 


Pampa Chica is located on the central Peruvian 
coast, -12°10’00”S 76%52'06”W, at 180 m asl, twelve 
kilometres away from the Pacific shoreline, on 
the northern bank of the Lurin river, in a lateral 
quebrada or ravine that is 500 m away from the 
valley thalweg! (Fig. 8.1). The site overlooks the 
valley at a height of 50 m, where no direct water 
is available from the river or through canalisation, 
making a permanent housing settlement there 
unlikely. The buildings are not orientated toward 
the valley but face the rocky hill on the opposite 
side, that marks the beginning of the quebrada de 
Manchay and narrows its access. Pampa Chica seems 
to be set back from the farming economy of the 
valley and its everyday activity, facing some natural 
element not yet identified, while being visible from 
the valley (Fig. 8.2). If, as Bastien (1978b) points 
out, the physical geographical space in the Andean 
world is both a reproduction and the symbol of 
social space, Pampa Chica is then embedded in a 
structured spatial network of relationships with 
the surrounding natural landmarks. Huacas (usually 
designating a natural location, but they can also be 
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a place where mummies of a group's ancestors are 
located and venerated) and apus (usually mountains) 
are anchor points representing, respectively, the 
most direct ancestors of a community and the place 
of origin of the mythical founders. They constitute 
as many social elements with a specific status within 
the society and its history; they forge kinship, 
justify ancestry and locate the place of origin of 
a specific group in the operational geographical 
environment (Bourdieu 1980; Solomon 1995). In 
this general Andean symbolic framework, it is clear 
that the location of Pampa Chica was not chosen 
randomly, but corresponds to specific social and 
symbolic needs of a community, as well as being 
the representation of them. 


The site comprises two different structures that 
are 140 m away from each other,’ extending over 
two hectares. A big complex of different areas with 
public plazas, called Structure 1 dominates another 
isolated, simpler, internally-subdivided rectangular 
structure, termed Structure 2. It seems to have been 
built quickly and at one time, following precise 
planning, since very few additions or juxtapositions 
have been observed. Nevertheless, four different 
phases have been identified, dated between 800/400 
and 150 BCE.’ The first two phases (1A1 and 1A2) 
would correspond to the building phase itself; 
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Fig. 8.2. View of the Lurín valley from the Pampa Chica structure 
1. Image: A. Chevalier. 


almost all the walls and surfaces were constructed 
but without any finishing. The material culture 
attributed to these first two phases would reflect 
the building activities more than the peculiar use 
of the spaces. It is assumed that this first period is 
quite short. The two following phases (1B1 and 1B2), 
at the transition between the Early Horizon and the 
Early Intermediate Period, would correspond to the 
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actual use of the buildings and would have lasted 
longer than the first phase. We shall focus on this 
period, since these phases are assumed to better 
reflect the activities carried out in the buildings. 
Two other occupation phases are recorded for the 
Late Early Intermediate Period and between the 
Middle Horizon and the Colonial Period, but they 
are reoccupations of the site without any link with 
the initial buildings. 


Structure 1 is comprised of some 20 spaces in five 
sectors, among which four are organised mirror-like 
in two pairs (Fig. 8.3). Each pair is constituted by a 
big open space with many accesses that is located 
downhill (sectors 1 and 3), and a smaller, more 
restricted space that is uphill (sectors 2 and 4). 


The first compound, located in the northern half 
of the site, includes two sectors. Sector 1 is a big 
patio (R20) downhill, surrounded on three sides by 
upraised terraces (only two have been excavated, 
R15 and R16), but open on its lowest side. Material 
culture is scarce, with mostly fragments of ceramics 
whose functional shapes are related to food 
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Fig. 8.3. Synthetic isometry of Pampa Chica structure 1 with the double division in Upper-Lower and Southern-Northern parts 


(redrawn from Dulanto 2002). 
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consumption (‘plates’) and liquids (‘bowls’); only a 
hearth pit has been found in the patio itself, while 
the terraces held no remains. Sector 2 is organised 
around a small sunken patio (R12), surrounded 
by a banquette (R8), probably roofed, and flanked 
downhill by two enclosed spaces (R13 and R14) and 
another raised terrace (R11) uphill. Many human 
remains have been found in theses spaces, whether 
full skeletons in primary context or disarticulated 


human bones in secondary or tertiary context 
(removed from their original deposition site), as 
well as fragments of ceramics related to transport, 
storing or preparing liquids (‘bottles’) or food 
(‘pots’/‘bowls’), and to the consumption of food 
(‘plates’) and liquids (‘jugs’). 


The second compound, located in the southern 
half, also contains two sectors. Sector 3 is again a 
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Fig. 8.4. Archaeological map of Pampa Chica structure 2, with the double division in Upper-Lower and Eastern-Western parts (redrawn 


from Dulanto 2002). 
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big open-air patio (R9), which communicates with 
the other patio (Sector 1) through a small opening, 
dominated by an elevated terrace in its uphill part, 
that comprises a banquette facingthe patio (R7) and 
a small enclosed space (R6). The patio itself did not 
contain many remains, while the banquette space 
contained many organic remains, and the enclosed 
space had a hearth pit in its first occupation phase 
and many fragments of ‘bowls’ in its second phase. 
Sector 4 shares similarities with Sector 2, although 
it is organised a little differently. The sunken 
patio (R4) is off-centre, but also delimited by an 
elevated roofed banquette (R2) and a podium (R1). 
Two other enclosed spaces (R17, R18) complete 
this sector. Again, human remains have been 
uncovered, as well as fragments of ceramics related 
to transport, keeping or preparing liquids and to 
their consumption, though their number is lower 
than in Sector 2. 


Structure 2 comprises six precincts distributed in 
two sectors (Fig. 8.4). Sector 7 is an open space 
located in the lower part of structure 2, with a 
banquette in its northern side, and its organisation 
looks like that of the open sectors 1 and 3 of 
structure 1. Sector 8 includes an open space that 
seems to have been roofed (R23) and two pairs of 
spaces organised mirror-like - amedium one (R22 
and R26) that connects to theroofed space R23, and 
a small one (R27 and R28). Only parts of R22, R23 
and R24 have been excavated and only precinct R22, 
uphill, had specific structures during the several 
occupational phases: during phase 1A1, four pits 
aligned next to a big hearth pit, among which 
three had fragments of big neckless jars together 
with maize cobs and other vegetal remains, and the 
fourth one had huge quantities of wood charcoal; 
this organisation is repeated for the phase 1A2. 
During phase 1B1, nine hearth pits have been 
uncovered, together with lumps of mollusc shells, 
maize cobs and other plant remains. Finally, five 
hearth pits, as well as lumps of organic remains, 
have been dated to phase 1B2. In the R23 precinct, a 
large fragmented neckless jar, as well as remains of 
two bottle gourd containers, have been excavated. 


Andean Duality and the Ayllu Concept 


Both the analysis of the space sizes and their 
organisation, as well as of the circulation between 


the spaces, point toward a differentiated use and 
access to these four sectors: the big open patios 
(sectors 1, 3 and 7) clearly could hold large-scale 
activities and bring together quite a number of 
people, whereas their restricted small counterparts 
(sectors 2, 4 and 8) would have seen more private 
activities with fewer people. This asymmetry would 
reflect the different social status of the people 
accessing these spaces and performing activities 
there: a small social sub-group with more specialised 
skills and privileges for those who would have had 
access to sectors 2, 4, and 8 and a larger social sub- 
group attending, but not performing, some sort of 
activities in the open areas 1, 3 and 7 - thus people 
with less influence and hold on their community. 


At the same time, the replication of the spaces in 
the two structures suggests that two subsets of the 
same community were using those spaces for the 
same purposes but in a separate way. It is of no real 
importance to determine whether these activities 
would, in fact, have been exactly the same, somehow 
replicated by the other subset of the community, 
or if this community’s subset actually performed 
different activities. The simple fact that they were 
using different spaces implies that they had a 
different social status within the community. 


This double dual organisation of space is not 
uncommon in the Andean world and has been 
identified archaeologically on earlier sites, such as 
Cardal in the same Lurin valley (Burger and Salazar- 
Burger 1991; 1993), or in later sites such as Incaic 
Cuzco (Zuidema 1964), as well as ethnohistorically 
and ethnographically (Orlove 1974; Rostworowski 
de Diez Canseco 1986; Wachtel 1966). 


Some scholars refer to the concept of ayllu (see 
Burger and Salazar-Burger 1993) to describe this 
kind of dual social organisation. In spite of the fact 
that there are many different definitions of an ayllu, 
depending on the period considered, the nature of 
the description and whether from the viewpoints 
of ethnography, social anthropology or archaeology, 
the ayllu can be considered as both a social and 
geographical unit defined spatially, composed of 
extended families who share the same mythical 
ancestors, even if strong variations in social 
organisation of communities across time and space 
are documented (Rivière 1983; Platt 1978). Every 
ayllu reveres their own minor god, or huaca, usually 
a natural landmark within the space or at the limits 
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of the ayllu territory. The ayllus are divided in two 
symbolic parts or halves: the upper one (hanan) 
and the lower one (hurin), which may also have 
their own huaca and refer to their own ancestors. 
In this socio-political organisation, the means of 
production are private, but the land is common 
property. Whenever possible, ayllus try to exploit 
agricultural fields in different ecologies to secure 
their food sources, otherwise they may elaborate 
their own economic solution to overcome ecological 
constraints, whether through exchanges or by 
setting up colonies in other ecological zones. Halves 
may exploit different ecological zones, though it 
is not always clear if one half has better fields to 
exploit than the other one (Orlove 1974). Ayllus, and 
their subdivisions (the halves), are said to have the 
power to create and transform reality by competing 
with others toward the same goal (Bastien 1978a). 
This competition is expressed symbolically in the 
huacas, and economically through material culture 
such as plant products. However, it is unclear to 
what extent this specific notion can be applied to 
archaeological cultures. 


Everyday Food for the Ancestors? 


The material studied consisted of 251 soil samples 
composed of three litres taken randomly in every 
square metre of the excavated surface and by 
archaeological layer. In addition, 178 macroremain 
samples were taken in situ. Presence-absence 
and ubiquities (number of contexts where a 
specific taxon is represented) analyses have been 
applied to both kinds of samples once merged 
together, while quantitative analyses (distribution 
of percentages and ratios) have been applied only 
to the sedimentary samples. Standard extraction, 
separation and identification procedures have 
been applied (Chevalier 2002). Results are quite 
contrasting among sectors: strong differences can 
be observed between the big open patios and the 
small, enclosed areas, but also between the open 
patios themselves, as well as between the small 
restricted sectors (Fig. 8.5). 


Sector 1 

This sector does not contain many remains. Most 
of them are located in the patio (R20) and consist 
of - for almost half of them - wood charcoal. A 


couple of charred coprolites (palaeofaeces), as 
well as low quantities of very diverse wild charred 
and uncharred flora, have also been recovered. 
The southern terrace (R16) shows an even greater 
diversity of charred and uncharred wild plants. 
In addition, it is in this context that we identified 
almost all of the uncharred food plants, in particular 
peanuts, but also chilli peppers, maize cobs and 
squash. 


Sector 2 

Wood charcoals charocal constitutes about one 
third of all the botanical remains found in the 
restricted spaces of Sector 2 and reflect, without 
any doubt, burning activities, but they are limited 
mostly to the terraced banquette (R11) facing the 
central sunken patio, hence its ubiquity is very 
low. This same terraced banquette also contained 
most of the charred cotton seed, charred maize 
cob fragments and charred beans that are unique 
to this Sector 2. However, uncharred food plants 
were the most numerous remains in this context, 
with chilli peppers, peanuts and different kinds of 
squashes, among which the zapallo loche (C. ficifolia 
Bouché) is unique to Sector 2. (See list of plants 
mentioned under their common and Latin names 
at the end of the article). The central sunken patio 
(R12) did not contain any charcoal, but did contain 
burnt coprolites and a lot of different charred wild 
plants, as well as medicinal/hallucinogenic taxa 
(such as charred soapberry that is unique to this 
Sector 2) and dried tobacco-related seeds. Food 
plants are scarce, with only charred maize kernels 
and dried passion fruit seeds. The space just around 
the sunken patio (R8) contained a lot of uncharred 
food plants, such as peanut, squashes and lucuma, 
as well as caña brava that probably come from 
a collapsed roof. Interestingly enough, the few 
remains of containers made of bottle gourd have 
been found in the terraced-banquette and around 
the sunken patio. 


Sector 3 

Only the terrace (R7) and the small, enclosed 
space (R6) have been sampled. The distribution 
of the densities is quite contrasted: there are only 
charred remains in the enclosed space R6, with 
a predominance of wood charcoal, quite a lot of 
charred maize cob fragments, a few charred chilli 
pepper remains and charred cotton seeds. In turn, 
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terrace R7 shows very few wood charcoal and other 
charred materials but contains a lot of dried food 
plant remains, mostly peanut shells, squashes and 
chilli peppers. There are few wild plants except for 
the heliotropes. In addition, fragments of uncharred 
bottle gourds have been uncovered. Finally, and 
above all, it is in this Sector 3 that we have found 
charred wild tomato. 


Sector 4 

Here again, the distribution of the plant remains 
varies from space to space. For instance, most of 
the remains are found in the storage rooms (R17, 
R18) and on the terraced banquette R2; but very 
few come from the central sunken patio R4 and 
there are not any from the circulation and access 
space R19. The central sunken patio R4 contains 
most of the wood charcoal but almost no burnt 
coprolites or charred cotton seeds. This space also 
contains most of the charred wild plants but almost 
no food plants. It is also in the sunken patio that 
we have found remains of Peruvian wild tomato. 
In turn, the terraced banquette R2 contains most 
of the food plants (mostly peanut shells, followed 
by chilli peppers, squashes and maize), as well 
as wood charcoals and wild plants, but in lesser 
diversity and quantity than in the sunken patio 
R4. Uncharred passion fruit and lucuma fragments 
have been found in both R4 and R2 spaces, but not 
in the other three spaces of this sector. The two 
spaces R17 and R18 have the highest densities of 
plants, mostly uncharred peanut shells, but also 
a few chilli peppers and squashes. They also have 
some specific charred and uncharred wild plants in 
high quantities, in particular heliotropes and charred 
nolanas in R17. As for the area around the sunken 
patio (space R19), it contains almost no remains 
aside from a few wood charcoal and uncharred 
Cactaceae and heliotropes. 


Sector 7 

No soil samples have been taken from this sector. 
However, botanical remains were collected during 
the excavation. They consist mainly of uncharred 
maize cobs (~25% of all the remains with 39 whole 
specimens), peanut shells, squashes and bottle 
gourd, as well as elements of a building structure, 
such as wood fragments and stems of caña brava 
and sedges. 


Sector 8 

Again, there are no soil samples from the roofed 
precinct R23 and the information on plant remains 
comes from in situ collections only, which consist 
solely of maize cob fragments. In fact, most of the 
organic remains come from precinct R22, with both 
soil samples and in situ materials collected during 
the excavation. Wood charcoal is ubiquitous in 
almost all the contexts reflecting intensive burning 
activities. Charrred and uncharred wild plants (Fig. 
8.5) show an important taxonomic diversity. As in 
Sector 7, in situ remains consist mainly of uncharred 
maize cobs, peanut shells, squashes and bottle 
gourd, as well as a few other fruits such as lucuma 
and cansaboca. 


Double Duality 


Clear botanical assemblage differences thus exist 
between the open sectors 1 and 3 and the restricted 
sectors 2 and 4, both in terms of taxa presence and 
their quantities, as well as regarding their respective 
ubiquities. Sectors 7 and 8 show no real differences 
due to sampling issues (see above); moreover, only 
part of the eastern side of the structures has been 
excavated and none of the western part of these 
structures has been analysed. 


Public vs. Restricted Spaces 


For instance, the ubiquity of charred remains is 
higher in the open areas 1 and 3 but their quantities 
and densities are higher in the enclosed areas 
2 and 4, due to a completely different pattern 
of concentration of the charred remains in the 
open areas as opposed to the restricted spaces. 
However, when looking at specific categories of use, 
carbonised food plants indeed have a higher ubiquity 
in the restricted sectors 2 and 4. Inthe same way, the 
highest ubiquity of uncharred food plant remains 
is in the restricted spaces 2 and 4, comprising 
chilli peppers, squashes, peanut and maize. Again, 
carbonised wild plants are more ubiquitous in the 
two small enclosed areas 2 and 4 than in the open 
areas 1 and 3. And although uncharred wild plants 
are quite abundant everywhere, the restricted 
sectors show the highest taxonomical diversity. 
In addition, uncharred bottle gourds are more 
ubiquitous in the restricted spaces 2 and 4. 
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Table a) Ubiquities per sector Frequencies (%) per sector 

Plant taxa (charred) | Il IN IV VIII | Il IN IV VIII 
Food plants 

cf. Lepidium meyenii Walp. - 1 - - - - 12.5 - - - 
Fabaceae - - - - - - - - 0.7 
Arachis hypogaea L. - - à E : = = > 0.7 
Inga feuilli DC. - - - - 2 - - - - 1.41 
Phaseolus cf. vulgaris L. : 2 z : 5 z 25 - 3.52 
Phaseolus lunatus L. - - - - 2 - - - 1.41 
Psidium guajava L. 2 - 1 5 14.29 - 16.67 0.7 
Passiflora sp. - - 4 - - - 2.82 
Pouteria lucuma (R&P) Kuntze 1 1 1 3 6 7.14 12.5 16.67 4.23 
Capsicum sp. = 3 1 6 6 - 37.3 16.67 11.27 
cf. Lycopersicon peruvianum (L.) Miller - - 1 - - 16.67 0.7 
Physalis sp. : 1 - 4 = 12.5 = 0.7 
Zea mays L., kernel 1 2 - 4 46 7.14 25 - 32.39 
Zea mays L., cupule - 1 1 2 40 - 12.5 16.67 28.17 
Medicinal plants 

Sapindus saponaria L. - 1 = - - = 12:5 = 7 = 
Nicotiana sp. = = = 5 = = E 147 3.52 
Technically useful plants 

Lagenaria siceraria (Mol.) Standl - - - - 7 - - - - 4.93 
Gossypium barbadense L. 1 3 1 5 44 7.14 37.5 16.67 7.35 30.99 
Cyperus sp. - - - - 2 - - - - 1.41 
Gynerium sagittatum (Aubl.) Beauv. - - - - 1 - - - - 0.7 
Wild plants 

Sesuvium portulacastrum (L.) L. 3 2 - 6 17 21.43 25 - 8.82 11.97 
Trianthema portulacastrum L. 1 - - 6 8 7.14 - - 8.82 5.63 
Amaranthus sp. - - - 4 - 2.5 - - 2.82 
Apiaceae - = - = = 2.5 = = = 
Asteraceae - - - 2 - - - - 2.94 - 
Heliotropium sp. 2 x 2 - 14.29 2.5 - 2.94 = 
Brassicaceae 1 - - - - 714 - - - - 
Cactaceae#5 - - - 1 - 2.5 - - 07 
Cactaceae#6 - - - - 1 - - - 0.7 
Haageocereus sp. - - 2 - 2.5 - 47 1.41 
Cheno-Amaranthaceae 1 - 7 2 7.14 2.5 - 0.29 141 
Chenopodium sp. 1 2 1 7 - 7.14 25 16.67 0.29 - 
Euphorbia sp. ] 2 ] 4 7.14 25 16.67 47 2.82 
Fabaceae 1 1 3 = 7.14 2.5 16.67 4.41 - 
Lamiaceae - - - 1 - - - A7 0.7 
Malvaceae 2 - - 14.29 2.5 - A7 - 
Melochia lupulina Swartz. - - - 2 3 - - - 2.94 2.11 
Urocarpidium sp. - - - - - 2.5 - - - 
Sida cf. rhombifolia L. - - - - - - - A7 - 
Nolana sp. 4 3 1 28 47 28,57 3/5 16.67 41.18 33.1 
cf. Oxalis sp. - - - - - - - - A7 - 
Argemone subfusiformis Ownbee = - B - 2.5 - - Š 
Phytolacca dioica L. = £ : E : - - A7 : 

cf. Gilia sp. 1 - - - - 7.14 - - - - 
Polygonum sp. - - - 2 - - - 2.94 0.7 
Calandrinia sp. - - - - - - - - 0.7 
Portulaca oleracea L. - - - 2 2 - - - 2.94 1.41 
Scrophulariaceae - 1 1 3 6 - 12.5 16.67 4.41 4.23 
Solanaceae 1 - - 1 4 7.14 - - 47 2.82 
Browallia americana L. 1 1 - 1 - 7.14 12.5 - 47 - 
Solanum americanum L. 3 2 = 4 3 2143 25 = 5.88 9,15 
Solanum montanum L. 8 3 2 29 37 57.14 37.5 3333 42.65 26.06 
Verbena sp. - - 5 - - - 7:35 0.7 
Cyperaceae 1 2 - 3 - 7.14 25 - 4.41 - 

cf. Sisyrinchium sp. - - - 1 - - - 47 0.7 
Juncaceae - - 2 - 12.5 - 2.94 0.7 
Poaceae = 1 2 1 5 = 125 33.33 47 3.52 
other charred finds - - - - - - - - - - 
unknown seed 4 6 3 27 21 28.57 75 5 39.71 14.79 
unknown epidermis 1 1 - - 7.14 12.5 - - 0.7 
dense porous 1 2 1 2 21 7.14 25 16.67 2.94 14.79 
unknown others - - - 1 6 - - - 1.47 4.23 
wood charcoal 12 El 5 63 40 85.71 875 83.33 92,65 98.59 
charred coprolites 2 2 - 1 5 14.29 25 - 1.47 3.52 
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Table b) Ubiquities per sector Frequencies (%) per sector 

Plant taxa (uncharred) l ll Ill IV VIII 
Food plants 

Annona cherimolia Mill. - - - - 07 
Cucurbita sp. 42.86 87.5 5 79.41 40.85 
Cucurbita ficifolia Bouché - 37.5 - - 4.93 
Cucurbita maxima Duch. - 25 16.67 441 7.75 
Cucurbita moschata Duch. 7.14 62.5 33.33 8.82 15.49 
Arachis hypogaea L. 28.57 62.5 66.67 44.12 61.97 
Bunchosia armeniaca (Cav.) DC. - - - 1.47 1.41 
Psidium guajava L. = = = 147 141 
Passiflora sp. - 12.5 - 4.41 - 
Pouteria lucuma (R&P) Kuntze - 25 - 5.88 2.11 
Capsicum sp. 28.57 62.5 5 58.82 46.48 
Liliaceae - - - - 0.7 
Zea mays L., cupule 7.14 50 16.67 25 25.35 
Zea mays L., husk unch. - - - 1.47 0.7 
Medicinal plants 

Nicotiana sp. 12.5 - 4.41 4.23 
Technically useful plants 

Lagenaria siceraria (Mol.) Standl. pepo - - 16.67 13.24 23.94 
Lagenaria siceraria (Mol.) Standl. seed 7.14 37.5 33.33 14.71 6.9 
Gossypium barbadense L. = 16.67 10.29 6.2 
Gynerium sagittatum (Aubl.) Beauv. 7.14 125 2.94 4.79 
Wild plants 

Sesuvium portulacastrum (L.) L. 7.14 - - - - 
Trianthema portulacastrum L. - 12.5 - - - 
Amaranthus sp. 14.29 12.5 33.33 4.41 4.08 
Asteraceae 57.14 50 5 54.41 26.76 
Heliotropium sp. 7143 75 66.67 60.29 21.83 
Brassicaceae 14.29 12,3 5 8.82 4.93 
Cactaceae#3 - - - 2.94 4.23 
Armatocereus sp. 714 - - - 0.7 
Cactaceae#5 7.14 - - 9.12 2.82 
Cactaceae#6 7.14 - - 2.94 3.52 
Haageocereus sp. - 25 - 48.53 14.08 
Atriplex sp. - - - - 0.7 
Chenopodium sp. 14.29 2.5 16.67 9.12 6.34 
Convolvulaceae - - - A7 - 

cf. Geranium sp. - 2.5 - - - 
Euphorbia sp. 7.14 - 16.67 - - 
Fabaceae - - 16.67 - - 
Lamiaceae - - - A7 0.7 
Sida cf. rhombifolia L. 7.14 2.5 - - - 
Urocarpidium sp. - - - A7 0.7 
Nolana sp. - - - 2.94 4.23 
Polygonum sp. = 2.5 = = 0.7 
Calandrinia sp. - - - 4.41 - 
Portulaca oleracea L. 14.29 2.5 - 2.94 1.41 
Diodia sp. 28.57 25 = 30.88 4.93 
Solanaceae 7.14 2.5 - 4.41 4.23 
Browallia americana L. - 2.5 16.67 8.82 1.41 
Solanum sp. - - 16.67 - 0.7 
Valeriana sp. - 2.5 - 1.47 - 
Lippia nodiflora (L) Michaux - 25 - - 
Verbena sp. - - - 2.94 - 
Eleocharis sp. - - - - 0.7 
cf. Juncus sp. - - 16.67 - - 
Poaceae - 25 - 1.47 1.41 
Other uncharred finds - - - - - - - - - - 
unknown seed 9 5 3 46 43 64.29 62.5 5 67.65 30.28 
unknown epidermis 2 1 1 9 15 14.29 125 16.67 13.24 10.56 
unknown others 6 3 1 21 44 42.86 37,3 16.67 30.88 30.99 
uncharred wood 5 5 Fi 41 76 3571 62.5 33.33 60.29 53.52 
uncharred coprolite 1 2 - 5 8 7.14 25 - 735 5.63 


Fig. 8.5. Pampa Chica: Ubiquities and frequencies of plants by sector and s 


ructure. a) charred, and b) uncharred remains. 
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But there are still more differences between open 
and restricted spaces. Charred lucuma are unique 
to the restricted spaces, as are the following 
food plants: Cape gooseberry, passion fruit, thin 
vermicelli pumpkin and the Peruvian prune. Finally, 
medicinal/hallucinogenic plants are found only in 
the enclosed small sectors 2 and 4 with tobacco- 
related seeds and soapberries, not to mention 


prickly poppies. 


Northern vs. Southern Halves 

The existing differences between the northern 
(sectors 1 and 2) and the southern (sectors 3 and 
4) halves of structure 1 of the site are to be found 
mostly between the restricted spaces (2 vs. 4) rather 
than between the open areas (1 vs. 3). For instance, 
the use of coprolites as fuel is more a characteristic 
of the northern half, and mainly in the restricted 
Sector 2; charred cotton seeds are found in all 
sectors, but with a specific ubiquity in the enclosed 
Sector 2. In the same way, the highest ubiquity of 
uncharred food plant remains, and in particular of 
chilli peppers, squashes, peanut and maize, is to 
be found in Sector 2. In addition, a couple of taxa 
are unique to the restricted northern Sector 2: the 
thin vermicelli pumpkin, as well as the potentially 
medicinal/hallucinogenic prickly poppy seeds and 
the soapberry stones. 


In turn, charcoal is the most ubiquitous fuel of the 
southern half, in particular of the restricted Sector 
4, Wild plants, whether charred or uncharred, are 
ubiquitous all over the site but they reach their 
highest ubiquity and diversity in the southern 
Sector 4. The same Sector 4 also has the highest 
taxonomic diversity. Some taxa are only present 
in the southern half, such as the wild tomato and 
uncharred cotton seeds. And again, a couple of taxa 
are only present in the southern restricted space 4, 
such as the charred passionfruit seeds, the charred 
Cape gooseberry seeds and the Peruvian prune. 


From the Dead to the Living: Social 
Status and Identity in Pampa Chica 


Based on the numerous human remains that have 
been uncovered in the restricted spaces 2 and 4, 
as well as on the overall material culture, it has 
been suggested that Pampa Chica played a specific 


symbolic function within the group who built it 
and used its premises, that is, for ancestor worship 
(Dulanto 2002a and b). Indeed, in comparison with 
other sites of the same period, the architecture of 
the different premises and the internal distributions 
of spaces at Pampa Chica clearly show that this 
site did not serve as an economic centre with a 
redistributive role, such as the ceremonial centres 
of the previous period (Chevalier 2002), nor as 
a human settlement, since Pampa Chica does 
not have domestic housing structures. The only 
domestic activities that can be observed are the food 
preparation areas of Structure 2, and in particular 
it’s Sector 8, but they are clearly related to the main 
structure 1. 


Indeed, we know through ethnohistorical sources 
(Salomon 1995) that ancestor mummies were kept, 
manipulated and worshipped in enclosed spaces by 
a small group within the society who obviously had 
more social power, and also displayed in niches or 
on terraces, for public adoration and rituals aimed 
at creating a strong sense of group affiliation by 
repeating the group’s founding myths, through 
oral or theatrical performance. Identification 
with a group through a common ancestor is at 
the core of Andean pre-Columbian beliefs (Ossio 
1992; Rostworowski de Diez Canseco 1986). We also 
know that food offerings were made to the deities, 
in particular meat and animal fat and fermented 
drinks, and that ritual feasting activities also took 
place (Moore 1989; Kuznar 2001; Hastorf 2003; 
Goldstein 2003; Goldstein et al. 2008). 


Plant remains and their distribution within the 
different areas of Pampa Chica correspond to this 
fundamental nature of ancestor worship activities; 
with an open plaza for public gatherings facing 
terraced banquettes where mummies were publicly 
displayed and restricted spaces with burning 
activities reflecting specific rituals performed by 
small groups. The two open spaces R20 and R9 of 
sectors 1 and 3 contained few plants, consisting 
mostly of uncharred wild plants. Because of their 
nature and quantities, we think that these plants 
were brought in accidentally by people gathered 
there or stuck to the fur of animals brought there, 
since camelid dung has been found in the site. With 
the exception of the enclosed space R6, facing the 
patio R9 in sector 3, where most of the charred plant 
remains have been uncovered (in particular maize 
cob fragments), no burning activity seems to have 
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taken place publicly. Also, it may be noted that these 
two open Sectors 1 and 3 do not show differences in 
plant composition or in plant quantities. In contrast, 
the terraces surrounding and above the open spaces 
contained food plant remains, such as - mostly 
uncharred - peanuts, squashes and chilli peppers 
and fragments of bottle-gourd containers, but again 
in low quantities. These plants were either put there 
and left as offerings when mummies were publicly 
displayed on the terraces or they are the remains 
of ritual feasts. Bottle-gourd containers may have 
been used for liquids such as fermented beverages 
for ritual libations or intoxication. 


In contrast, burning activities seemed to have been 
performed quite often in the restricted sectors 2 
and 4; both sunken patios R12 and R4 contained 
different kinds of fuels and the only hallucinogenic 
plants found in the whole site. They were, therefore, 
‘central’ to rituals, whether intentionally burnt to 
cause a ritualistic intoxication among participants 
or manipulated in association with the mummies. 
Food plant remains and containers have been found 
all around these sunken patios, as well as inthetwo 
small spaces R17 and R18, together with human 
remains and huge quantities of heliotropes and 
charred nolanas, either linked to specific food and 
liquid offerings or rituals associated with worship 
of the mummies. 


Finally the material culture and plant remains 
uncovered in structure 2, with numerous hearth 
pits, wood charcoal, fragments of large neckless 
jars within pits aligned in rows, and many larger 
plant remains such as squash seeds and whole maize 
cobs, as well as the only occurrence of common 
and lima beans, point toward the preparation of 
food and probably also maize-based fermented 
beverages, because of the numerous maize cobs 
found there in association with the jars and hearth 
pits, although no direct evidence can definitely 
prove this (Chevalier 1999). 


It is highly significant that the same plant species 
remains have been found in all the terraced 
banquettes of the open sectors 1 and 3, in the 
restricted-access sectors 2 and 4, as well as in the 
cooking sector 8. As Hastorf noted (2003, 546): food 
illuminates any political setting, as its production 
is directly tied to the blessing of the ancestors and 
thus to the justification of social existence and 
political difference’. Gonzälez Reyero (Chapter 8.3) 


refers to this social justification of the exercise 
of power though feasting representations in the 
Iberian world. In the Andes, ‘a major component 
of ancestral recognition, group identity and elite 
formation [seems to be] food presentation’ (ibid). 
In the case of Pampa Chica, these different sectors 
are all dedicated in different ways to ancestor 
worship; through preparation of foods and probably 
fermented maize drinks in sector 8, through to the 
public displays of the group’s ancestor mummies, 
food offerings, libations and potential feasts in 
the terraced banquettes, and through a very 
ritualistic process carried out by a few people in 
the group, involving specific food, drinks, fuel and 
hallucinogenic plants in the restricted spaces where 
the mummies were kept. 


We know that the more power is equally shared 
among members of a given society, the more 
food products will be equally distributed, which 
implies a greater similarity of food products 
used by all segments of this society and a lesser 
difference between the products used in everyday 
life and feasting products (Mennell 1997). Only 
their quantities and their preparation will differ. 
In turn, complex societies are assumed to create 
and maintain elaborate alimentary systems and, 
in particular, use different foods and prepare them 
in a different way according to the social status of 
their members (Goody 1982; Gumerman 1997). In 
the case of Pampa Chica, the two segments of the 
society that used the premises seem to be socially 
equal and have the same kind of power. The material 
culture uncovered does not show anything that 
would commonly be called ‘luxury’ items; that is 
objects or products that are scarce or prized, such 
as gold, or items from some distant ecological 
setting, such as the Spondylus shells, or with a 
specific ritualistic or social class attribution, such as 
deposits in high-class or royalty inhumations that 
are found in later Peruvian Moche or pre-Columbian 
Inca cultures (Isbell and McEwan 1991; Alva and 
Donnan 1993; Dillehay 1995). Following Mennell 
(1997), Goody (1982) and Gumerman (1997), plants 
used in rituals at Pampa Chica would, therefore, 
not differ from the usual food plants and there 
would not be drastic differences of taxa between 
the two halves, which is actually the case. In the 
same way, both human remains and material culture 
should be considered as equivalent, even though it 
is impossible to assess the symbolic or economic 
value of objects two thousand years later. Therefore, 
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social status differences are mostly expressed 
through quantities, a very few local taxa differences 
and ‘setting, timing, preparation and accessories’ 
(Hastorf 2003, 545). 


Moreover, if the goal in Pampa Chica was ancestor 
worship - in other words, literally nurturing the link 
with the ancestors in order to re-create the social 
community between the dead and the living and 
justify the present social and political order - we 
should not be surprised that everyday food plants 
are used by the living to maintain the connection 
with the ancestors, since there is no noticeable 
social hierarchy within Pampa Chica architecture, 
material culture and plant remains. Why would 
they choose exotic or luxury plants when their 
lives did not include them and this did not relate 
to the ancestors? It may be the case of empires or 
hierarchical societies, since their rulers may have 
resorted to these sorts of products during feasts to 
show and maintain their power as well as to worship 
important deities, but this is obviously not the case 
at Pampa Chica. 


Conclusions 


Activities carried out in Pampa Chica were aimed 
at assuring protection from the group founder 
members, through the performance of specific 
rituals that also involved specific plants or specific 
preparations of plants, as well as justifying and 
maintaining social status through the keeping, 
manipulation and display of their ancestors’ 
mummies, as indicated by the numerous human 
remains found. The splitting of the architecture, 


mirror-like, replicating the same kind of spaces 
that had the same overall functions, indicates that 
two different sub-groups of the same society were 
performing these religious activities in parallel, for 
the material culture is identical with the exception 
of plant remains. The specific composition of plant 
remains in every half of structure 1 of Pampa Chica 
- in particular, within spaces in which mummies 
seemed to have been manipulated and kept and 
access to which was probably restricted to a few 
members of every sub-group - point toward the 
affirmation of identity within a socially equal world. 
Therefore, social status does not always refer to 
social or economical power (in other words, to social 
hierarchy), but may be related to social and cultural 
identity through ancestor worship and filiation. 


We are, however, reluctant to call the specific social 
organisation of Pampa Chica ‘ayllu’, for this term 
refers to contemporary and sub-contemporary 
groups, and there is no clear indication that the 
Pampa Chica builders and users were organised 
exactly the same way and that their social status 
would be identical. Not to mention the fact that 
there are multiple definitions of what an ayllu is. 
Nevertheless, it is evident that two socially equal 
sub-groups within the same society occupied and 
performed rituals in their own precinct. In this 
perspective, the choice of specific plants within a 
religious context expresses a symbolic competition 
between the two sub-groups and, therefore, a 
different social status. But this was within a socially 
and culturally equal world: the plants found grow all 
over the valley and no exotic products, that would 
express specific economic wealth and social power, 
are present in our plant remains in Pampa Chica. 


8.3. PLANTS IN THE EASTERN IBERIAN IRON AGE: 
FROM DAILY WORK TO THE IDEOLOGICAL 
CONSTRUCTION OF THE COMMUNITY 


Susana Gonzalez Reyero 


The relationships human societies established 
with nature are crucial to helping us carry out 
effective historical analyses on social formations 
of the past. We will describe below the case of the 
Iberian societies of the Second Iron Age around the 
Mediterranean area of the Iberian Peninsula (Fig. 
8.6). Our goal is to demonstrate that nature plays 
a key role, not only within economic processes 
and in generating activities that aim at upholding 
the structures elaborated within Iberian societies, 
but also in shaping the social relationships and 
institutions within those societies. It is fundamental 
that nature not only has to do with the purely 
productive, but is central to the ideology and the 
legitimisation of inequality. Its role was central 
in asserting or achieving a certain social status 
and developing forms of identity. Hence, to be 
protagonists in the fight with a gryphon or in 
deer-hunting provided social legitimacy. That is, 
nature - both the representation of fantastic beings 
and the appropriation of crops - appears linked to 
the ideology and social differentiation processes 
experienced by these peoples of the Iberian Iron 
Age. What analytical tools we can use to dissect 
these aspects of ancient societies? Several disciplines 
study these human-nature relationships. Among 
them, palaeoenvironmental analyses have gained 
outstanding importance in this field, even if they are 
not applied systematically to all case studies for the 
Iberian Peninsula. Nevertheless, a better integration 
of all these methods and analytical techniques, and 
above all a greater awareness of their usefulness, 
should provide us with better knowledge of various 
aspects of the activities of everyday life in these 


communities and of the use they made of natural 
resources (Rodríguez-Ariza and Esquivel 2007). 


The diversity of remains from the archaeological 
record help us to reconstruct aspects of production 
and work carried out by these societies, by pro- 
viding palaeoecological as well as palaeoeconomic 
information on natural resources they were able 
to exploit, on how they transformed them and on 
how they implemented new means of resource 
exploitation and transformation for food or trade. 


Furthermore, our view of human-nature relation- 
ships will definitely be enhanced by bringing 
together several sources of information. We 
specifically refer here to the Iberian epigraphic 
and iconographic expressions that have been 
found, in addition to the palaeoenvironemental 
and archaeological records. These varying sources 
allow us to emphasise the diversity of the aspects 
of Iberian social organisation in which nature is 
present. Indeed, only an integral analysis gives 
us clues about the relationships every Iberian 
community created and maintained with nature 
and, more specifically, with plants. The interaction 
between the information we find expressed in 
iconography and epigraphy, and the imprints 
these societies' activities life left on the landscape, 
may change the ways we regard this plant-human 
relationship, which, until now, have given us only 
a quite partial and restrictive view. 


Iberian peoples were affected by an extensive process 
of population concentration and urbanisation that 
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Fig. 8.6. Map of the Iberian Peninsula with the location of the Iberian peoples according to classical sources, and sites mentioned in the 
text. 1) Cerro Gil (Iniesta, Cuenca); 2) Castellones de Ceal (Jaén); 3) Toya (Jaén); 4) El Cigarralejo (Murcia); 5) La Serreta de Alcoi (Alicante); 
6) Sant Miquel de Llíria (Valencia); 7) La Alcudia (Elche, Alicante); 8) Cerrillo Blanco de Porcuna (Jaén); 9) Puntal dels Llops (Olocau, 
Valencia); 10) La Bastida de les Alcusses (Moixent, Valencia); 11) Corral de Saus (Moixent, Valencia); 12) Cabezo Lucero (Guardamar del 
Segura, Alicante); 13) Collado de los Jardines (Santa Elena, Jaén). Map: R. Lugon, J.-C. Loubier and A. Chevalier. 


occurred in the first half of the first millennium BCE 
inthe Mediterranean basin, as well as in some other 
zones of temperate Europe. There was a mosaic 
of heterogeneous communities that shared some 
characteristics, especially those peoples living in 
the Mediterranean area of the Iberian Peninsula and 
southeastern France, during an extensive period 
from the sixth century BCE up to the second century 
BCE, when the Roman conquest brought an end to 
their political independence. 


These Iberian communities were organised in hier- 
archical societies, lived in an increasingly urban 
landscape, encouraged long-distance trade and 
developed specialised ceramic and metallurgical 
products. They also underwent considerable trans- 
formations induced by lengthy cultural contact 
with other Mediterranean cultures such as the 
Phoenicians and Greeks (Olmos and Rouillard 1997; 
Ruiz and Molinos 1999). This context of extensive 
multidirectional, asymmetrical and transforming 


cultural contacts affected local societies in very 
different ways (Gosden 2008; Delgado and Ferrer 
2007; Cañete and Vives 2011). The Iberian world 
appears, therefore, as a multilingual mosaic and as 
a product of complex exchanges among different 
cultural traditions. 


Over recent years, investigation into various Iberian 
groups through archaeological remains has placed 
greater emphasis on the spatial expression of 
the socio-political system, and this has led to an 
increasing emphasis on analysis of the landscape 
and settlement organisation (Ruiz 1998; Ruiz et 
al. 2001; Ruiz and Sanmartí 2003; Sanmartí 2004; 
Sanmartí and Belarte 2001; Grau 2002). Throughout 
the long historical process that affected them, the 
Iberian communities experienced transformations 
enabling them to exercise power, legitimise it and 
to subject others to that power. In some areas, 
archaeology has detected various practices of social 
hierarchy and shed light on how a stratified and 
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aristocratic society was built up on the basis of 
fictitious kinship ties (Grau 2007). 


What seems to be happening, over the time period 
examined here, is that Iberian social relationships 
move from a more egalitarian organisation to a 
client aristocracy system, involving recognition 
of a few individuals who establish themselves as 
the bosses or the leaders of the majority of the 
population, who then become their clients. The 
Iberian client aristocracy system implies new social 
relationships and social cohesion, as well as new 
ways of accessing and appropriating the means 
of production and surpluses that are essentially 
of an agricultural nature (Ruiz and Molinos 1999; 
Grau 2010, 263). In other words, during the Iberian 
period, we can observe changes, peculiar to every 
community, in the ways dominant social groups 
draw from the population the surpluses they need 
to secure the social reproduction ofthese elites and 
to maintain their status quo (Chapa and Mayoral 
1998, 64). 


These new relationships in the client aristocracy 
system shape a specific social landscape in which 
the oppidum becomes the urban heart and the 
organisational centre ofthe Iberian territorial units 
and political spaces (Fig. 8.7). The rise ofthe oppidum 
as urban heart is linked to a social process and is 
crucial to the subsequent territorial reorganisation. 
The situation evolves from a rural landscape 
with scattered hamlets composed of socially and 
economically undifferentiated populations during 
the Bronze Age, to urban areas differentiated from 
the farming countryside, where political, social 
and economic functions become highly specialised 


Fig. 8.7. Aerial view of the oppidum of Puente Tablas (Jaén). 
Centro Andaluz de Arqueología Ibérica. 


during the Iberian period. Social inequality was 
thus consolidated and new leaders with hereditary 
power emerged. Specifically, the presence of the 
oppidum reflects the successes of some families, who 
managed to concentrate the population, to develop 
complex and diversified economies and to play a 
key role in appropriating resources and surpluses, 
which allowed them to accumulate power, prestige 
and wealth. Differences observed in necropoleis, 
the variability of the domestic spaces, as well as 
the unequal distribution of material culture such 
as objects of everyday life, imports, jewellery or 
clothing, all point toward the existence of strong 
social complexity with unequal access to wealth 
(Grau 2010, 263). 


Recent investigations have given us more insight 
into Iberian farming resources management, 
in particular in Catalonia and in Valencia. It 
remains difficult to accurately assess the respective 
importance of plants and animals in the Iberian diet 
and, in order to do this, we call upon information 
coming from other cultural settings, but with a 
similar way of life. From these, we infer that cereals 
constitute the main dietary element amounting to 
65-70%, while fruits, vegetables and greens would 
account for 20-25%, and finally, wine, oil, meat and 
fish would cover 5-15% of the diet (Gallant 1991, 68). 
These general proportions are considered as good 
approximations, even if we must take into account 
differences among social groups and geographic 
location (Iborra et al. 2010, 99). 


As in any other pre-industrial society, natural 
resources provided the conditions for survival or 
the accumulation of wealth, and played a key role in 
the production processes that set the rhythm of life 
events and celebrations. Natural resources, and the 
way nature was perceived, therefore formed not only 
a fundamental part of material reality but, above all, 
effected a cultural modelling of reality that would 
allow it to be understood by these communities. 
Today, we are able to understand this cultural 
materiality and give sense to this cultural modelling 
of nature through information left by these societies. 
In the case of the Iberian peoples, we can examine 
the images they produced, since written sources are 
scarce, not to mention the fact that not all of their 
languages have been deciphered yet. 


It is crucial to keep in mind several characteristics 
of the imagery involved. Firstly, an image is 
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contextualised: it can only be understood within 
its specific context. We cannot isolate it from its 
archaeological context since this same context 
is part of its signification. Secondly, the image is 
a message involving the specific materiality of 
its support. This is both an object where social 
relationships coincide and an active subject of the 
social processes. An image can undergo significant 
changes after being produced and placed within a 
social context: it can be destroyed, mutilated, etc. 
In each of these states, an image can have different 
significations, due to its polysemous* character, and 
can, therefore, be integrated in specific historic 
discourses. All of the above allows us to characterise 
the image as a cultural artefact and make possible 
its contextualisation, through an historical analysis, 
within the social structure that produced it and the 
identification of the precise moment in which the 
image appears. 


We can, therefore, state that Iberian peoples did 
not intend to reproduce reality when producing 
images. For instance, what is really shown when 
nature is depicted is a social construction that 
aims at communicating an understandable message 
within a given cultural setting. Representations of 
nature do not mirror nature but constitute a cultural 
construction. This is why some natural elements 
are selected and favoured, shapes and attributes 
of plants may be exaggerated, and some elements 
are invented (Fig. 8.8), in accordance with precise 
iconographic rules of representation. 


Iberians depict fundamental aspects of their social 
institutions through their images of the natural 
world (Olmos 1992; 1996b; 1998; 2004; 2008; 2010; 
Tortosa and Santos 2003; Tortosa 2006; Gonzalez 
Reyero 2008; González Reyero and Rueda 2010). 
They describe how social groups configured specific 
visions of the world and of themselves within this 
same world. In these iconographic representations, 
nature is a central element that defines the social 
position of the person represented together with it. 


We will, therefore, look at the ways Iberian peoples 
legitimated the social position their own group 
held within this hierarchic and aristocratic society 
through three key aspects: the ways they related 
to nature, to other members of the community 
and to gods and the ideational realm, by using 
representations of plant life. 


© 
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Fig. 8.8. Representing the lushness of nature on a vase from 
the Iberian oppidum of Sant Miquel de Liria (Valencia), third 
century BCE. 


Defining Social Place: How to be 
Socially Different and How to Maintain 
this Difference 


Deeds or epic tales concerning a man appear 
frequently in Iberian iconography, following a very 
schematic composition: a man fights alone against 
another man, a wolf or a hybrid being (gryphon, 
sphinx), or hunts alone or together with a group, 
such as in the sculpture of Porcuna (Jaén), created 
during the second half of the fifth century BCE 
(Fig. 8.9). This specific representation is one of the 
legitimisation stories of the Porcuna compound, an 
iconographic programme explaining the history of 
the lineage of an aristocratic family (Olmos 2002; 
Ruiz and Molinos 2007). There is another example 
with the exceptional Braganza fibula, crafted for 
a distinguished person of the third century BCE 
(Perea 2011), depicting a young man, naked and 
barefoot, fighting off an extremely fierce wolf with 
only a sword, a shield and a helmet (Fig. 8.10). This 
same topic of single combat has also been found on 
a jeweller’s mould discovered in an inhumation in 
Cabezo Lucero (Alicante) and dated to the fourth 
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century (BCE Perea and Armbruster 2011), in which 
a man is shown spearing a gryphon (Fig. 8.9). From 
the third century BCE on, Iberian peoples were 
to produce large ceramic pieces with elaborate 
decorations, depicting deeds, which are probably 
custom-made products used and stored in specific 
spaces. In La Serreta de Alcoi, the Vase of the 
Warriors (Fig. 8.11) may depict the initiation labours 
of a young man (Grau and Olmos 2005; Grau et al. 
2008) who takes part, successively, in a deer hunt, a 
fight against a wolf and, finally, in a confrontation 
with another warrior (Fig. 8.12). According to 
the plants depicted, all these actions seem to 
happen in the wilderness, in a space removed from 
agricultural fields or from the immediate vicinity of 
the oppidum. Thus, the wilderness seems to be the 
space of combat and confrontation. The same kind 
of representation - a young man fighting against a 
sphynx - is found on another narrative vase from 
the necropolis of Corral de Saus (Valencia). The 
representation of fights and hunting are recurrent 
in Iberian iconography: to be victorious, to be 
successful in a venture through courage or ruse, is 
the Iberian way to claim one’s social difference and 
legitimate the peculiar role which may be exerted 
on society by a family, whose members are real or 
imaginary descendants of this outstanding man who 
fought against a gryphon, a sphinx, etc. 


Archaeological and palaeoenvironmental data 
indicate other forms of social differentiation, 
among which wine plays a major role, through 
its production, procurement, distribution and 
consumption. Indeed, wild vines grew in the 
Iberian Peninsula well before the domestication 
of the grape vine, and their use to produce wine is 


Fig. 8.9. Confrontation between the man and the griffin in the 
sculpture of Cerrillo Blanco de Porcuna (Jaén): a man and a 
sphinx fighting in a vessel from the necropolis of the Corral de 
Saus (Valencia) and a man and a griffin in a die from Cabezo 
Lucero (Alicante). 


Fig. 8.10. The Braganza Brooch, third century BCE. Archivo Au, 
CCHS, CSIC. 
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Fig. 8.11. Material culture from structure F1 in La Serreta (Alcoi, Alicante) (Grau et al. 2008, figs. 1, 3, 6, 9 and 10). 


Fig. 8.12. The hero's exploits take place in rich and luxuriant 
nature, in the ‘Vessel of the Warriors’ from La Serreta de Alcoy, 
third century BCE. 


very well documented during the Iberian period: 
presses and cellars are documented from the end 
of the seventh century BCE in the eastern part 
of the Iberian Peninsula, at the site of U'Alt de 
Benimaquia (Alicante), until the first quarter of 
the second century BCE, in the regions of Edeta 


(Sant Miquel de Lliria, Valencia), Kelin en Caudete 
de las Fuentes (Valencia) and Illeta dels Banyets 
(Alicante) (Pérez Jorda 2000; Mata et al. 2010, 32). 
The role played by wine, the development of vine- 
growing and of olive tree agriculture, as well as the 
gradual development of new agricultural systems, is 
due to the Phoenicians, who developed trade with 
extended areas around the western Mediterranean 
Sea (Buxö 2008). 


The appearance of differentiated residences, asso- 
ciated with new local leaders, is linked to evidence 
of feasts in which wine, among other products, 
was collectively drunk (Buxö et al. 2010, 83). This 
collective consumption is part of key activities 
involved in the gradual social differentiation that 
takes place between the seventh and the sixth 
centuries BCE. During these feasts, wine, along 
with imported dishes and prestige goods that are 
exposed, would generate as much social cohesion as 
social differentiation. Indeed, the group’s identity 
and capacity to share the same values would be 
reinforced during this kind of communal meeting, 
while differentiated participation in the feasts 
would create social inequalities (Grau 2010, 269). 
In fact, these feasts are the place where social 
interdependences characteristic ofthe Iberian client 
aristocracy system were created and maintained, 


8.3. PLANTS IN THE EASTERN IBERIAN IRON AGE 409 


since the elites provided access to Greek vases and 
imported products, the ownership of which was a 
means to enhance prestige and social status (Ruiz 
2008, 807). Potential rivalry during a feast would 
eventually reinforce leadership positions. Feasts 
also made it possible to veil the fact that both the 
control and the distribution of prestige goods were 
in the hands ofthe aristocracy, perpetuating in this 
way the social inequality that characterised the 
system (Dietler 1996, 69; Grau 2010, 269). Finally, 
feasts would have provided the opportunity to 
sanction and to maintain monopolies on the 
appropriation of farming surpluses. 


Defining Social Place: Winning the 
Favour of the Gods 


What is the place of gods among Iberians? Are they 
linked to nature? In Early Mediterranean societies, 
depictions and narrations of an inexhaustible 
fertile nature are plentiful, as demonstrated by 
the Greek concept of physis. Plants are linked with 
a mythological world of immense wealth: wheat 
ears full of grains are a gift from the Goddess 
Demeter who offers them periodically to humans; 
pomegranate is the fruit that gives access to hell; 
vine and ivy are attributes of Dionysos, etc. (Olmos 
et al. 2005; Jäger 2006). 


Some social sectors promote the representation of 
an unrealistically portrayed natural world, in which 
unusual hybrid beings appear, such as the winged 
goddess, always surrounded by specific vegetation. 
This composition, which links plants together with 
birds and a winged deity, is widely distributed 
across Iberian territories, such as the marble bas- 
reliefs of Medellin (Badajoz) or of Cortijo Colorao 
(Granada), the baetylus (or sacred stone) of Paterna 
del Campo (Huelva), the mosaic of the tumulus at 
Cerro Gil (Iniesta, Cuenca), the reliefs of the Pozo 
Moro monument (Albacete) or the sculptures of 
a tumulus at the Elche theme park (Alicante). We 
argue here that the elaboration of such a winged 
deity, and its exclusive appropriation by some 
social groups, contributes to social inequality. For 
instance, in the necropolis of Cerro Gil in Iniesta 
(Cuenca) the winged goddess is represented on a 
collective tumulus, but not inside the grave as an 
element of the paraphernalia that would reflect 
a belief in the power of the dead (Fig. 8.13). It is 


the opposite: on a huge mosaic made of colored 
pebbles that surrounds the tumulus, the goddess 
is portrayed with lotus flowers in her hands; birds 
and canids, as well as exhuberant vegetation, are 
portrayed around her symmetrically. Very clearly, 
the people inhumed there - a family of four 
members, incinerated - publicly claim a specific 
link with this goddess, differentiating themselves 
from the remaining inhumations of this necropolis 
dated to the fifth to the fourth century BCE. 


The same phenomenon occurs in Pozo Moro 
(Albacete), a complex, isolated monument in the 
Albacete plain on which an almost identical goddess 
as the one in Cerro Gil is represented (Almagro- 
Gorbea 1983; Olmos 1996a; Prieto 2000; López Pardo 
2006; Garcia Cardiel 2009). However, in the case of 
Pozo Moro, it is important to highlight the presence 
of a man who seems to be authorised to enter 
the goddess’ space, and who is involved in deeds 
depicted all over the monument. The purpose of 
the monument and its narrative are, presumably, to 


Fig. 8.13. The mosaic of a winged goddess of nature is surrounding 
a burial mound at Cerro Gil (Cuenca), fourth century BCE. 
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claim a specific social status and rights over harvests 
and the workforce of the communities living in this 
area, based on the ascendancy of this man who 
fought against multi-headed monsters and had the 
right to be placed next to the goddess. Thus, myths 
found and justify social inequalities. 


Alongside this broader juxtaposition of a hero figure 
and images of divinities, we observe the frequent 
presence of plant life as a particular aspect of 
these iconographies. While an ‘unreal’ and lush 
vegetation is a constituent of the goddess’ space, 
specific plants are used in offerings to deities and 
the dead, such as in the case of the Iberian village of 
El Amarejo (Bonete, Albacete), where among other 
offerings, seeds of vine,’ almonds, walnuts, pine 
nuts, rye and broad beans have been discovered in 
a pit excavated in the rock (Broncano 1989) within 
a ceremonial complex related to a feminine deity 
(Blänquez 1996). Different plants have been found 
in funerary contexts, such as grapes in inhumations 
95 and 298-B of the El Cigarralejo necropolis (Page 
2003); olives in graves of El Cigarralejo (Murcia) y 
La Vital (Valencia); figs in tombs of Cabezo del Tio 
Pío (Murcia) and in Burial VII of Casa del Monte 
(Albacete), in which charred bread has also been 
discovered (Mata et al. 2010, 33-34, 156), as well as 
almonds, walnut and pine nuts in the necropolis 
of El Cigarralejo (Murcia). Pine nuts have been also 
found in inhumations of Cabezo del Tío Pío (Mata 
et al. 2010, 76). 


In a funerary context, the representation of 
vegetal fecundity, sprouting plants and continuous 
regeneration, like the spikes represented in some 
chamber tombs in Castellanes de Ceal, Jaén, could 
allude to an idea of regeneration which resembles 
the over-representation of wild fruits in a tumulus, 
as argued by Kirleis and Kloof (Chapter 8.6) as a 
possible rite de passage. 


Defining Community Territory: the 
Symbolic Appropriation of the Border 


From the fourth century BCE on, the Iberian world 
began to be organised into small territorial units 
similar to the Mediterranean city-state model in 
which a central town is surrounded by hamlets, 
farmhouses, craft centres, work houses, defensive 
sites, etc. The various Iberian political spaces make 


up a grid of nature and inhabited centres, in which 
ceremonial centres and sanctuaries play a key role 
in marking the boundaries of every community 
territory. However, the whole territory is controlled 
politically from the oppidum. The case of Pajarillo 
is characterstic: it is a place of worship located at 
the southern limits of the Úbeda la Vieja oppidum 
territory, which is the city of origin of the family 
who financed this project at the beginning of the 
fourth century BCE. The bas-reliefs of El Pajarillo 
relate the deeds of a man, presumably the ancestor 
of the family, who fights off a huge wolf. This story 
and its commemoration during rites performed in 
the sanctuary aimed at underwriting the expansion 
of the Úbeda la Vieja political territory toward the 
valley of the Jandulilla River (Molinos et al. 1997). 
From the second half of the fourth century BCE, 
territorial sanctuaries start to appear in some 
communites, such as in Alta Andalucia, where the 
Los Altos del Sotillo en Castellar (Jaén) and Collado 
de los Jardines (Jaén) are related to expansion 
projects directed from the big oppidum of Cástulo 
and serve as milestones defining the limits of 
political territory (Ruiz et al. 2001; Rueda 2011). 
Rituals performed in these sanctuaries aimed at 
promoting the cohesion between aristocrats and 
businessmen. Among the thousands of bronze ex- 
votos found, some depict bread or cereal cakes held 
in hands (Fig. 8.14), which probably reflect rituals 
carried out there; in other words, offerings of bread 
and cereals aimed at requesting abundance and 


Fig. 8.14. Offerings of bread in the sanctuary of Collado de los 
Jardines (Jaén), third-first century BCE. 
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prosperity from the gods. The palaeoenvironmental 
record indicates that cereals, together with pulses 
and fruits, were the Iron Age staple foods: the 
bread offered in the sanctuaries was therefore 
a very common food (Buxö 1997; Alonso 2000). 
Indeed, wheat (Triticum spp.), barley (Hordeum spp.), 
common millet (Panicum miliaceum L.), and foxtail 
millet (Setaria italica (L.) P. Beauv.) were cultivated 
in the whole Iberian area and were used in many 
different ways, such as breads, soups, or fermented 
beverages. Among these cereals, barley (Hordeum 
vulgare L.) and free-threshing wheat (Triticum 
aestivum L.) played a major role. 


Of course, ovens played an important role in food 
transformation. In villages, such ovens could be 
either in a house and, therefore, be for domestic 
use, as in the El Oral (Alicante) (Abad and Sala 1993, 
Fig. 138 and 147) and El Zoquete (Valencia) cases 
(Pérez Jorda et al. 2007), or located in a public space 
for collective use, as in the departments 43 and 42 
of Sant Miquel de Lliria (Bonet 1995, 367-369, Fig. 
5.2). But even in this latter case, some families may 
have controlled the community’s access to the ovens 
(Iborra et al. 2010). Cooking bread in ovens may, 
therefore, not have been generalised, or represented 
a daily activity for the whole community, but may 
have been limited to some wealthy families, and/or 
specific festivals (Iborra et al. 2010, 107-108). We can 
argue, therefore, the existence of a certain control 
over cooking methods, which would have enabled 
some social groups to differentiate themselves 
from others and to construct their social identity. 
Food, but above all, the ways of preparing food, is 
thus likely to highlight social status and economic 
power, and constitute a cultural construction used 
by particular actors in their social and political 
strategies (Delgado 2010, 27). Cooking methods 
have been ways to assert their identity, as well as 
the selection of certain plants, as stressed also by 
Goldstein and Hageman (Chapter 8.8) and Chevalier 
and Dulanto (Chapter 8.2). 


Conclusions: Towards an Integral 
Analysis of the Natural World in 
Ancient Societies 


An integrative analysis of the archaeological record 
is the most advisable way to understand how past 
societies carried on their lives within a physical 
space and how they provided it with meaning 
in order to make it a culturally understandable 
reality. The integration of the palaeoenvironmental 
record has enabled us to reconstruct ways of life 
and economic strategies, and to understand the 
diversity, or not, of plants found and the reasoning 
that may have been involved in these choices. 


However, in considering only the palaeoenviron- 
mental record, how could we imagine the world 
of gryphons and monsters created by Iberians 
and the social consequences of the confrontation 
between the hero and these figures? The analysis 
of images in their archaeological context allows us 
to propose some cultural interpretations for the 
presence of food and plants, and to understand the 
key role played by lush nature within the human 
world. We have explained how these narratives 
contributed to legitimising a differentiated social 
space, the appropriation of part of the harvest and 
of farming products. We have also indicated that 
the acquiring and maintaining of any high social 
position implies playing a leading role in deeds or 
mythical narratives and fulfilling the same social 
role within society by demonstrating the same 
character of courage and ruse. 


This seems the most appropriate approach in any 
effort to explain social inequality among Iberians, 
since no image of coercive action based on physical 
violence, no representation of war, no victorious or 
defeated people were ever produced by them, which 
is not the case of the other cultures around the 
prehistoric Mediterranean Sea. For Iberian peoples, 
the image provided the necessary ideological 
explanations to legitimise and make acceptable the 
appropriation of wealth by a few, through deeds 
that are carried out in the wild, as indicated by the 
lushness of nature depicted in the iconography, but 
this does not involve violence that occurs in the 
social, domesticated and productive space. 


8.4. SOCIAL STATUS AND PLANT FOOD DIET IN 
BIBRACTE, MORVAN (BURGUNDY, FRANCE) 


Frédérique Durand and Julian Wiethold 


Introduction 


According to Montanari (2010), food and food 
practices are the first mark of difference between 
people and social classes. Consequently, food is a way 
to express identity and to assert social hierarchy, 
plant choice being used to assert this hierarchy 
(Chapter 8.1). The review of M. van der Veen (2003) 
on different aspects of luxury food highlights the 
universality of this common phenomenon in every 
hierarchical society through time and space. She 
exposes the point of view of A. Appardurai (1986) 
who defines luxury food as restricted to elites, 
difficult to access, serving as a social symbol, 
requiring appropriate consumption and being linked 
to people who consume it. Luxury food is different 
in each society and it changes over time. Luxury 
could either be expressed by the consumption of 
bigger quantities of the same product or by the 
choice of different food or different ways of cooking. 
Van der Veen (2003) underlines the consumption 
of exotic food by upper classes as the evidence 
easiest to observe in archaeology. During the Late 
Iron Age and the early Gallo-Roman period in Gaul, 
the exchange of agricultural products, especially 
the trade in wine, olive oil and other long-distance 
imports, was controlled by the aristocratic elite of 
the Gaulish tribes, being an important part of the 
elites’ power. Exotic food is easy to recognise in 
archaeobotanical assemblages because of its foreign 
origin. The acquisition of these rare and in most 
cases also expensive import products required well 
developed exchange networks and long-distance 
trading contacts. 


Based on these remarks, we wonder if archaeo- 
botanical assemblages can reveal the social status 
of the consumers through variations in vegetal diet. 
In this study, our approach is to test this hypothesis 
by applying both quantitative and qualitative 
criteria to the archaeobotanical assemblages from 
an archaeologically well documented settlement of 
proto-urban character. Quantitative criteria provide 
data on food diversity by evaluating the number of 
recorded taxa and the number and proportion of the 
different groups of plants consumed (cereals, pulses, 
oilseeds, herbs, cultivated fruits and gathered 
fruits). 


The number of species in these different groups of 
consumed plants can be used to investigate whether 
the predominance of one of them could be related 
to a social class. The presence of common species or, 
on the contrary, of exotic species, provides valuable 
information on food choice. 


Those criteria are applied to six archaeological 
contexts from the oppidum of Bibracte (Fig. 8.15 and 
Fig. 8.16), located on the Mont Beuvray (842 metres 
altitude) in the Morvan, a small mountainous area in 
western Burgundy (France). As noted by S. Gonzalez 
Reyero (Chapter 8.3), the rise of oppida implies a 
process involving a hierarchical structurisation of 
society. In addition, we can deduce from ancient 
texts as well as from archaeological data that Gaulish 
societies were strongly contrasted hierarchical 
systems (Perrin 2002). Bibracte was the capital of the 
Aedui, one of the richest and most powerful Gaulish 
tribes. The Romans considered the Aedui as allies and 
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brothers. In his De Bello Gallico, Caesar reports his 
close relationship with Diviacus, a powerful leader 
ofthe Aedui. The power and wealth ofthistribe were 
built on exchange of many imported products like 
potteries, food and drinks held in amphorae from 
Greece, from many places in Italy, from Massalia 
or from Spain (Goudineau and Peyre 1993; Olmer 
2003, 223-230). 


The main occupation of the Bibracte site dates 
from the end of the second century BCE to the 
Augustan period (end of the first century BCE-14 
CE). The oppidum was organised in hierarchical areas 
(Guillaumet et al. 2002, Map 1). A market place was 
situated on the central plateau. The residential 
area, in the centre of the oppidum, has been 
thoroughly studied in archaeological investigations. 
It has urban equipment such as a water basin 
and fountains and at the Päture du Couvent, a 
forum and basilica complex was identified as well 
(Szabo et al. 2007; Bessiere and Guichard 2010). 
Four different excavation sites in this district 
are archaeobotanically well documented: the 
occupation at the Päture du Couvent is attributed 
to the Celtic and the early Roman period (Vitali 
and Wiethold 1996). Archaeobotanical studies 
also included two waterlogged plant assemblages 
recovered from the water basins of the fountains, 
La Fontaine Saint Pierre and La Fontaine de l’Ecluse 
(Wiethold 2009). Craft areas are located nextto the 
gates of the oppidum. The botanical data from the 
craft areas were obtained from La Porte du Rebout 
(Wiethold 1999a) and from the site of Le Verger au- 
dessus des Grandes Portes (Wiethold 2011). 


Results 


Concerning results from the residential area, in 
the Late La Téne levels at La Pature du Couvent, 
all the seeds are charred (Wiethold 1996a). Five 
cereals, three pulses and three gathered fruits 
were recovered. In the Augustan levels, seven 
cereals were found together with three cultivated 
pulses and seeds from probably cultivated pear 
(Pyrus communis L.), six wild fruits and one olive 
(Olea europaea L.) stone for oilseeds were also 
determined (Vitali and Wiethold 1996). Whereas 
naked wheat (Triticum aestivum s.l./durum/turgidum) 
is the most abundant cereal in the late Celtic levels, 
emmer (Triticum dicoccum Schiibl.) predominates 


in the assemblages of the early Roman period. The 
fountain and sanctuary of La Fontaine Saint Pierre 
are located on the slope of the main residential 
area. The sediments of their huge water basin are 
dated to the period between La Téne D2 and the 
Augustan period. Archaeological results suggest a 
terminus post quem of 60/50 BCE and a terminus ante 
quem of 10/5 BCE (Barral and Richard 2009). The 
clayey and waterlogged sediments enabled excellent 
conditions for uncarbonised waterlogged plant 
remains and numerous registered taxa, particularly 
wild species of wet and disturbed areas (Wiethold 
1993; 2009). The sample provided evidence of five 
cereals. Glume bases of spelt (Triticum spelta) and 
the inner glumes of broomcorn millet (Panicum 
miliaceum L.) were the most frequent cereal remains. 
Two oilseeds, precociously known in northern 
Europe (Zohary et al. 2012), were recorded: opium 
poppy (Papaver somniferum L.) and turnip (Brassica 
rapa L.). A fruit stone fragment determined as Prunus 
domestica L. cf. subsp insititia (L.) C. K. Schneider, nine 
gathered wild species and two aromatic plants were 
also revealed. No pulses were found, probably due 
to the waterlogged preservation conditions. Pulses 
have very soft seed coats and protein-rich storage 
tissue, and thus even decompose easily under 
waterlogged conditions (see e.g. Jacomet and Kreuz 
1999). Finally, the fountain, La Fontaine de l'Ecluse, 
also situated at the border of the residential district, 
again provided waterlogged macro-remains, dated 
to the transition La Téne D2/early Gallo-Roman, 
60-30 BCE (Wiethold 1999b, Fig. 38; 2009). Only a few 
cereals were identified. The abundance of the inner 
glumes of broomcorn millet (Panicum miliaceum 
L.) was favoured by the waterlogged preservation 
conditions. Furthermore, seeds of turnip (Brassica 
rapa) and three fruits of coriander (Coriandrum 
sativum L.) were also recorded. Cultivated fruits 
like fig (Ficus carica L.) and grape (Vitis vinifera 
subsp. vinifera L.) and some gathered fruits must 
also be mentioned. Again we have to suppose 
that the waterlogged conditions did not allow the 
preservation of pulses. 


From the craft areas, four samples were studied 
from a craft workshop at La Porte du Rebout, 
but seeds were recovered in only two of them 
(Wiethold 19992). In these samples, all the seeds 
are charred. The first sample has provided some 
naked wheat grains (Triticum aestivum s.l./durum/ 
turgidum) and indeterminable cereals. More species 
were recovered from the second. In this excavation, 
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Fig. 8.15. Map of eastern France with the archaeological site of Bibracte. Map: R. Lugon, J.-C. Loubier and A. Chevalier. 


four cereals, especially emmer (Triticum dicoccum 
Schiibl.) and hulled barley (Hordeum vulgare L.), 
and two undeterminable pulses are present. Five 
archaeobotanical samples were analysed at the 
site of Le Verger au-dessus des Grandes Portes: 
four were taken from the filling of two small pits, 
US 194 and US 196, which provided remains of 
carbonised cereal storage, mainly emmer wheat 
and four-rowed hulled barley (Wiethold 1996b). In 
total, a great diversity of cereals was found in the 
samples, but spelt (Triticum spelta L.), naked wheat, 
and broomcorn millet (Panicum miliaceum L.) were 
recorded in smaller quantities. A few caryopses 
of foxtail millet (Setaria italica (L.) P. Beauv.) and 
a single rye grain (Secale cereale L.) were minor 
weedy contaminations. A single seed evidenced the 
cultivation of pea (Pisum sativum L.). 


Regarding Fig. 8.17, which summarises the groupings 
from each archaeobotanical assemblage, those from 
the residential area revealed a higher number of 
species than those from the craft areas. They also 
provided a higher number of vegetal foods. The 
evidence of the diet in the craft areas is scarcer 
and only based on two kinds of food: cereals and 


gathered fruits at La Porte du Rebout and cereals 
and pulses at Le Verger au-dessus des grandes 
Portes. On the contrary, there are five groups of 
plants utilised that were recorded from the Roman 
contexts of La Pature du Couvent, of La Fontaine 
de l'Ecluse and from the site of La Fontaine Saint 
Pierre. Three groups of these plants were brought 
to light in the Celtic levels at La Pature du Couvent. 
Consequently, we can conclude that both the 
numbers of species and of groups of plants used 
indicate a greater diversity in the residential area. 
This result presents a general tendency, but we have 
to keep in mind that differences in the number of 
sampled structures, the sample volumes dealt with, 
the absence of waterlogged structures in the craft 
areas and also the storage finds may have biased 
this approach. 


Observing the representation of each group of plants 
consumed in archaeological contexts (Fig. 8.18), it 
appears that cereals are always well represented 
due to better chances of becoming carbonised. 
The occurrence of cultivated pulses is strongly 
influenced by preservation conditions; there is no 
evidence of pulses in the waterlogged contexts. 
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Fig. 8.16. Oppidum of Bibracte, location of the excavation and the archaeobotanical samples. 


Of course, the comparison of samples with different one group with a great diversity of species (more 
conditions of preservation may be biased by than 15) and one group with fewer species recorded 
taphonomical (deposition and preservation) aspects, ^ (less than 15). Waterlogged and dry contexts were 
but concerning diversity, the biases are limited. In present in both groups. At Bibracte, preservation 
fact, in the four archaeobotanical assemblages from does not seem to have had a great influence on 
upper class contexts, we can recognise two groups, the recorded number of gathered fruits. Indeed, 


416 FREDERIQUE DURAND AND JULIAN WIETHOLD 


| Cereals 


Pulses |: -| Oilseed 


EE Herbs 


Cultivated 
fruits 


EN Gathered 
fruits 


20 
18 


Number of species 


Verger La Porte | Päture 
au-dessus du Rebout | du 

des Couvent 
Grandes Portes (LT) 


Craft Area 
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periods. 


gathered fruits are more numerous in the sample 
of La Fontaine Saint Pierre, but they are also well 
represented in the dry contexts of La Pature du 
Couvent attributed to the early Roman period. On 
the contrary, aromatic plants are - due to their 
fragility and the problems of correct determination 
- only recorded under wet conditions. Oilseed and 
cultivated fruits are better preserved under those 
conditions, too. Consequently, it is impossible here 
to use pulses, cultivated fruits, aromatic plants and 
oilseeds as social markers, the taphonomic biases 
being too strong. Thus, no food plant can be related 
to a social class. Nevertheless, the predominance of 
gathered fruits in elite areas can be noticed. This 
observation is in contrast to the modern occidental 
image of gathered fruits as substitution foods more 
related to poorer classes, as seen in Cruz-Garcia 
discussion of this notion (Chapter 8.5). 


At Bibracte, quantitative criteria seem to show 
that the diet of the local elite was more diversified. 
According to archaeobotanical researches on 


Pature Fontaine Fontaine 
du de l'écluse St Pierre 
Couvent 
(R) 


Residential Area 


n the assemblages from the late La Tene and the early Roman 


contemporary late Iron Age settlements in Burgundy 
(Wiethold 1999c; 2004; 2008), food plants are not as 
diversified (from two to eight edible species, and 
one (cereals) to three (cereals, pulses and gathered 
fruits) groups of plant consumed). The settlement 
of Le Petit Chauvort at Verdun-sur-le-Doubs (Saöne- 
et-Loire, Burgundy) with the greater diversity of 
food plant adds some subtleties but the character 
of a settlement strongly influenced by trade activity 
(Barral 1999) may explain that point. A study by 
Bouchette (1999) in northern Burgundy of both 
waterlogged and charred contexts shows a low 
diversity of food plants (four cereals) according to 
analysis of charred remains, but a greater diversity 
in the waterlogged remains (15 species for three 
groups). Thus, taphonomical bias appears as a 
discriminating factor in using quantitative criteria. 
Unfortunately, contemporary settlements are not 
documented as well as Bibracte and the function 
of sites and their hierarchical status in the society 
often remains unknown, 
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Do we see any difference between the main 
residential area and the other sites investigated 
according to whether the recorded species can be 
characterised as traditional or exotic food? 


Whatever the social context may have been at 
Bibracte, the vegetal diet was mainly based on cereal 
consumption. Using the data available thus far, no 
difference between the species from residential 
places and the craft areas can be discerned. The 
cereals recovered in Late Iron Age and early Gallo- 
Roman Bibracte are the same species recorded from 
other excavations in Burgundy (Wiethold 1998; 
1999c; 2003; 2004). Again, we cannot distinguish 
any difference in pulse consumption. The cereals 
and pulses known from the oppidum of Bibracte are 
traditional species and varieties that had already 
been cultivated and consumed in Burgundy since 
the Bronze and the early Iron Age (Wiethold 
2007; Labeaune and Wiethold 2007; Wiethold 
and Labeaune 2005). Gathering is principally 
dependent on the environment, so wild fruits 
are not considered. Archaeobotanical remains of 
cultivated olive (Olea europaea L.) and fig (Ficus carica 
L.) in the elite district reveal the use of imported 
‘exotic’ foods. Coriander (Coriandrum sativum L.) 
at Bibracte, recorded only from the waterlogged 
sediments of the Fontaine de l’Ecluse (Wiethold 
2009), is considered a spice plant of Mediterranean 
origin, but recent archaeobotanical findings have 
proven an introduction or importation as early 
as the second Iron Age (Bouchette 1999; Wiethold 
2002). Those botanical remains, dated to the 
transition La Téne D2-early Gallo-Roman and the 
early Roman period, were recovered from the 
residential area at the Pature du Couvent and froma 
fountain, which probably also had a special function 
as sanctuary and important place frequently visited 
by the inhabitants. On the contrary, the assemblages 
from craft contexts are dated to the first half of the 
first century BCE. The integration of samples dating 
to different chronological phases does not seem 
to represent a real bias, because the principal diet 
obviously does not change much during the fifty 
years after the Roman conquest (Wiethold 1998; 
2003). The botanical indicators of a ‘Romanisation’ 
are extremely scarce at Bibracte and the daily 
diet seems to maintain the plant food traditions 
of the preceding Late La Téne period (Wiethold 
2011). Indeed, the spectra of cereals, pulses and 
gathered fruits remain the same. The occurrence 
of oilseeds and aromatic condiments, restricted to 


the residential area, seems to be more influenced 
by the chronological bias of the samples and the 
different preservation conditions. The scarcity 
of waterlogged and mineralised assemblages in 
other settlements in Burgundy does not help us 
to elucidate the presence of oilseed and herbs 
in Bibracte. Thus, their integration in the data 
set seems to be more problematic. Olive (Olea 
europaea L.) and coriander (Coriandrum sativum 
L.) are common in the Roman diet (Zohary et al. 
2012). First evidence of coriander in central and 
eastern Gaul is reported from middle and late La 
Téne contexts (Bouchette 1999; Wiethold 2010). 
Nevertheless, coriander is an introduction from 
the Mediterranean and mainly related to Roman 
culture. During the first century BCE, in Gaul and 
the northwestern provinces, it can be considered an 
important spice and condiment indicating Roman 
or Romanised food habits. The data provided by 
more frequent archaeobotanical records seems to be 
strongly related to the development of the Roman 
Empire (Livarda and van der Veen 2008). At Bibracte, 
the presence of characteristic Roman finds in layers 
dated to the transition La Téne D2-early Gallo- 
Roman can be assumed as a botanical signal for the 
‘Romanisation’ process. In this early archaeological 
context, coriander and olive still keep their status 
as ‘exotic foods’, probably connected to a higher 
social status (van der Veen 2003). 


Qualitative criteria such as the question of the 
consumption of traditional food plants, whether 
imported or not, cannot be used efficiently on our 
data because of chronological and taphonomic bias. 
Plant food diversity portrays a general tendency 
indicating a greater diversity in the residential 
contexts. Up to now, in Bibracte, human alimenta- 
tion seems to be very traditional and changes in the 
economy occur more slowly than in other aspects 
of daily life. Only the use of huge quantities of 
wine, imported in amphorae and, probably, also the 
introduction of the use of olive oil seem to reflect 
rapid changes in food consumption to demonstrate 
the newly adopted Romanised lifestyle. 


Discussion 


The present study seeks to examine the variation 
in elite diet at the transition from the Late Iron 
Age to the Gallo-Roman period. We used the 
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occurrence of plant species to understand the 
influence and effects of social status and wealth 
on diet. Unfortunately, this approach is limited 
because it blurs the diversity of cooking and food 
preparation and it does not enable us to consider 
food quality, different cooking habits and taste. 
A second limitation results from the nature of 
archaeobotanical remains themselves. Only a 
non-quantifiable part of the crops is recovered 
because archaeobotanical material derives from 
accidental events (Cappers 1995) and is often 
found as a secondary deposit not in its original 
context. Consequently, archaeobotany cannot reach 
any conclusions about luxury food based on food 
quantity. 


Vegetal food is the base of the diet in rural 
societies (Grognier and Magne 1841; Carrere and 
Forrest 2009), but it constitutes only a part of 
the diet. The role of meat was perhaps of minor 
importance, but its study is considered of value 
because, as pointed out before, social status may 
be a factor of variation in vegetal food/meat 
proportions. Meat consumption might have been 
a social marker. Of course, archaeozoology is also 
not free from taphonomical biases, but bones resist 
decay better than seeds. It cannot be applied to all 
sites, because acid soil causes the disintegration of 
bones. The small size of bones from some species 
represents a recurrent problem; hence, without 
sieving, evidence of some animals does not occur 
in archaeozoological assemblages (Méniel 2002), 
and this is particularly true for remains of birds 
and fish. Unfortunately, archaeozoological analysis 
did not provide remarkable results at Bibracte 
because the preservation of bones is poor due to 
the site’s acid soils. Consequently, it is impossible 
to evaluate diet in all its aspects in the oppidum, nor 
is it possible to test any hypothesis about vegetal 
food/meat proportions by using archaeological 
data. Méniel’s research on the relationship between 
hunting and the presence of the Gaulish elite 
highlights the special place dedicated to hunting 
in late Celtic societies. His research was based on 
forty archaeozoological assemblages from Late 
La Téne sites across Europe. The main species 
recorded were red deer, roe deer and wild boar 
and hare. Wild animals are always recorded in 
small proportions; they are more frequent in rural 
settlements, which contained aristocratic artefacts. 
There were always many reasons to hunt. We may 
first think of providing meat for consumption, but 


obtaining important raw materials like skins, fur, 
antlers or bones may have been another important 
aspect. A third reason may have been the protection 
of the arable fields and the harvest and, finally, 
hunting may have been an activity of a special 
group in society. For example, during medieval 
times, hunting is strongly association with men in 
the aristocracy, hunting also being a training for 
war (Montanari 2010). The meat supply is not a 
convincing hypothesis to explain hunting because 
animal husbandry generally provides enough meat 
(Méniel 2002), with the exception of times of crisis 
(Collin Bouffier and Sauner 2006). Archaeological 
contexts where wild animal bones appear in higher 
quantities are related to the presence of elites. On 
the other hand, we can refer to the presence of 
hunting trophies like bears’ bones or wild boar 
canine teeth in upper-class burials. According 
to Méniel (2002) the practice of hunting can be 
characterised as an indicator of an aristocratic elite, 
although the consumption of game cannot. 


Diet is not only composed of food but also of 
beverages. Some researchers are interested in 
ancient beer (see, for instance, Laubenheimer et al. 
2003; Samuel 1996; 2000; Stika 1998; 2011; Bouby et 
al. 2011), but beer leaves tenuous remains only, 
either because of perishable containers or because 
of the inability to recognise beer containers. Trying 
to observe differences between beverages consumed 
by the upper class and by the lower class, we focus 
on wine consumption indicated by amphorae 
because of their various advantages. Amphorae are 
nearly indestructible and at the end of the first 
century BCE, they are clearly identifiable importa- 
tions. Moreover, they suppy additional information 
on diet and dietary habits, because they contained 
various products such as wine, oil, garum (a 
fermented fish sauce), or food preserved in brine. 
In Bibracte, huge amounts of amphora sherds were 
excavated. They are mostly wine amphorae, which 
came from several places in Italy, from Greece or 
from Spain. During the first century BCE, the 
presence of Brindisi amphorae illustrates the early 
importation of olive oil from Italy, while the rise of 
olive oil importation from Spain took place in the 
early Roman period (Olmer 2002). The amphorae of 
type D7/11 are dated to the end of the first century 
BCE; they were used to transport and to store fish 
sauces like liquamen, muria and garum, and also for 
fish, either dried or pickled in brine. The studies on 
amphorae published up to 2008 do not deal with 
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the complete ensemble of amphorae of the oppidum, 
although some data are available from the residential 
areas (La Páture du Couvent; La Fontaine Saint 
Pierre; Olmer 2002) and from the craft area (La Porte 
du Rebout; Olmer 1999). The calculation of the 
minimum number of amphorae shows a greater 
abundance of amphorae in the residential area of 
La Páture du Couvent than in areas with craft 
activities (La Porte du Rebout), which probably 
indicates a higher presence in the upper class area 
and a more abundant consumption of imported 
products by the elite, with their ability to access 
goods, than by common people (Chapter 8.1). Dietler 
and Herbich's (2006) observations among the Luo 
people in Kenya show how drinks are closely related 
to social status, notably the consumption of 
imported alcool as restricted to the upper class 
living in town. 


Conclusions 


This attempt to analyse food plants reflecting social 
and hierarchical differences enables us to conclude 


that the number of species and the number of groups 
of plant foods are relevant criteria indicating food 
diversity. In Bibracte, the upper-class diet appears 
to have been more diversified. Even if oilseed 
plants and aromatic herbs have been discovered 
only in the residential area, we do not consider the 
presence of those vegetal food groups to be relevant 
criteria for social and hierarchical differenciation 
because of taphonomical and methodological 
biases (preservation, chronology). Consumption of 
traditional or imported food plants do not provide 
valuable data for the same reason. 


It would be more advantageous to use this 
interpretation grid in future on a more homogeneous 
corpus of archaeobotanical data. Moreover, the 
investigation of diet cannot be limited to species 
determination, which constitutes only one aspect of 
human diet and which masks variations in cooking 
and food preparation. An integrated approach 
to social aspects of diet should also include the 
study of animal bones, ceramic vessels, amphorae 
and ancient texts to obtain a complete picture 
of changes and persistent elements in human 
alimentation and society. 


8.5. SYMBOL OF POVERTY? CHILDREN’S EVALUATION 
OF WILD FOOD PLANTS IN WAYANAD, INDIA 


Gisella S. Cruz-Garcia 


Introduction 


Social status, clearly expressed by food plant 
choices, is an agent for differential access to food 
plants. The social position and cultural identity of 
a person would influence the choice he/she makes 
regarding the consumption of specific groups of 
food plants, as well as the values he/she attributes 
to them. The same happens the other way around: 
the consumption of certain wild food plants will 
associate the person with a specific socio-cultural 
group. The consumption of wild food plants, as 
a practice, is immersed in a more holistic socio- 
cultural context and, therefore, affected by social 
interactions. 


Wild food plants are essential under conditions of 
scarcity or food shortage; hence they are usually 
referred to as ‘famine foods’ (Grivetti and Ogle 
2000). Certainly, stress conditions will mostly affect 
the poorest who would be the most dependent on 
such resources during this difficult period. In several 
social contexts, the consumption of wild food plants 
is stigmatised as related to a low social status, as 
opposed to the consumption of modern and exotic 
foods that are a symbol of a higher social status. 


The change of cultural values and dietary traditions 
around wild food plants due to social stigmatisation 
has been reported on in several parts of the world. 
For example, in Swaziland (Malaza 2003), the 
dependency on food imports and exotic vegetables 
has eroded wild food plant consumption. Wilken 
(1970, 294), referring to his work in Tlaxcala, 
Mexico, said that: ‘social status restricts the use of a 
group of foods’, whereas Price (2005) - who studied 


wild food plants in northeast Thailand - explained 
that social status restrictions on the consumption 
of wild food plants will determine to what extent 
they become part of the diet. 


This is also the case of Wayanad District, a bio- 
diversity hotspot situated in the Western Ghats 
of India, where tribal people - as opposed to non- 
tribal communities - consume the highest quantity 
of wild food plants. Indeed, it has been reported 
in this area (Narayanan et al. 2004) that there is 
a decrease in both knowledge and consumption 
of wild food plants, mainly due to the eroding 
availability of these plant resources and changing 
values attached to their consumption. In addition, 
there is an increasing social stigma associated 
with the collection and consumption of wild food 
plants, which are often seen as symbols of poverty 
and ‘tribalness’ (Cruz-Garcia 2005). Further, it was 
reported that poor and tribal people attempt to hide 
their collection and consumption from outsiders 
(Narayanan et al. 2004). The assumption guiding the 
research was that this behaviour expresses feelings 
of inferiority and shame about poverty as well as 
about ‘tribalness’, as opposed to the consumption 
of more socially-accepted ‘modern’ (often exotic) 
foods. 


While the previous study in Wayanad documented 
the range and diversity of wild food plants consumed 
by the different socio-cultural groups in the area and 
noted with alarm the erosion of biological diversity 
and indigenous values, it did not investigate the 
aspect of value attribution for wild food plants 
in any depth. The objective of this study was to 
understand children’s cultural evaluation of wild 
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Fig. 8.19. Boys collecting wild food plants in Wayanad after school. 
Photo: Gisella S. Cruz-García. 


food plants. Children were selected because they are 
very sensitive to the accelerated process of change 
that is occurring in the area. Clearly ‘children’s 
views, values and visions reflect broader social 
contexts’ (Grodzins 2002, 276), and these values are 
usually transmitted by their parents through the 
enculturation process (Cruz-García 2006). Children 
not only collect wild food plants with their parents 
or family for preparing a meal, but also on their 
own or with other children; for instance “on the 
spot’ while going to school or visiting friends (Fig. 
8.19 and Fig. 8.20). 


“Value”, defined by Kluckhohn as ‘conceptions of the 
desirable’ or undesirable (Graeber 2001), is a very 
abstract term that cannot be approached as such. 
In order to elicit children's value categories related 
to wild food plants considering their own ways of 
understanding the world, it was necessary to use 
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Fig. 8.20. Paniya girls collecting wild food plants in the agricultural 
fields of Puthoorvayal. Photo: Paul Peters. 


more simple related terms. In this way, children were 
asked if they ‘like’, ‘dislike’ and consider wild food 
plants ‘important’, as well as the reasons for these 
preferences. In addition, observing practices such as 
collection and consumption of wild food plants is a 
starting point for assessing knowledge and cultural 
evaluation (Cruz-Garcia 2006), and the social 
context where a practice occurs shapes children’s 
choice regarding collection and consumption of 
plant species. Therefore ‘values’ were also explored 
through children’s perceptions of others’ attitudes 
towards these practices in concrete public events 
(around which values and attitudes are expressed). 
Children were asked whether they like or dislike 
that other people see them collecting wild food 
plants, and whether they invite their friends to eat 
with them when their mother prepares wild food 
plants at home (Fig. 8.21). 
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Fig. 8.21. Attribution of value chart. 
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Wayanad District and Socio-Cultural 
Groups 


Wayanad District (Fig. 8.22), located in the Western 
Ghats in the northeastern part of the State of Kerala, 
India, is home to a great wealth of flora and fauna 
(Kumar et al. 2003). Located between 700-2100 m 
above sea level, it has an area of 2136 km?, where 
37% of the land area is under forest cover and 
55% is cultivated (coffee, tea, rubber, rice, banana 
plantations, among other crops) (Josephat 1997). 


During the post-independence period, the Indian 
government officially declared more than 50 million 
people as ‘scheduled tribes’ in the country (Pfeffer 
1997). In Wayanad, the tribal population represents 
17% of the total population of the district, and is 
the largest tribal population in the state of Kerala 
(Josephat 1997). There are five dominant tribal 
groups - Kurichiya, Kuruma, Paniya, Adiya and 
Kattunaikka - and seven minor communities (Kumar 
et al. 2003). The present study includes Paniya and 
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Fig. 8.22. Location of Wayanad (1), Western Ghats, India. Map: 
R. Lugon, J.-C. Loubier and A. Chevalier. 


Kuruma tribes and non-tribal rural communities 
pertaining to the lower economic class. 


The Paniya, a landless tribe, constitutes 46% of the 
total tribal people in Wayanad and is the largest 
scheduled tribe in Kerala. Most of them depend 
upon wage labor in the paddy fields and on farms of 
the landowning classes. They consume the highest 
quantity of wild food plants (152 species) in relation 
to the other socio-cultural groups that have been 
studied in the area and are considered ‘famed 
wild leaf eaters’ (Narayanan and Kumar 2007). The 
Kuruma are a landowning tribe that constitutes 
14.6% of the tribal population in Wayanad. In 
comparison to tribals, non-tribals are better off 
economically and have more capacity to purchase 
food in markets. Their children attend the same 
schools as tribal children do, having the opportunity 
to interact with them. 


Methods 


Fieldwork was conducted in 2004 with a research 
population of 66 children from seven to 14 years 
old. From a local point of view, ‘children’ above 15 
years of age (‘teens’) are not considered ‘children’ 
any more. Morover, according to Ruddle’s (1993) 
findings, after this age children have already 
finished their ‘training’ in knowledge acquisition 
about natural vegetation. The sample was stratified 
according to socio-cultural group (Paniya, Kuruma 
and non-tribal rural communities), sex and age. 


Both qualitative and quantitative data gathering 
and analysis tools were used. Research instruments 
included interviews with closed-ended and open- 
ended questions, carried out separately to keep each 
informant from influencing the others’ answers. 
The most sensitive questions came at the end of 
the interviews and were asked carefully; sometimes 
more than once from a different angle in order 
to identify contradictory answers and attitudes. 
Nevertheless, some children did not answer some 
questions, especially those related to their reasons 
for finding ‘important’, liking and disliking plants, 
for instance: Why do you think wild food plants are 
important, why do you like or dislike them, and why 
do you dislike that other people see you collecting or 
consuming wild food plants? 


A list of specific topics was designed a priori for each 
interview section, but the process was flexible and 
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probing was used to permit exploration of the topics 
depending upon the experiences and perceptions 
of the informants. Interviews were pretested 
with informants that were not later represented 
in the sample, in order to determine whether 
the questions generated the desired information 
(Bernard 2002). The experience showed that the 
best way to approach people from a specific socio- 
cultural group is through those who belong to the 
same group. For instance, Prasad (Kuruma, 17 years 
old) was asked to interview only tribal children who 
appeared to be very comfortable with him. This 
presumably encouraged them to provide more valid 
answers. The interviews in general were conducted 
either in Malayalam, the official language of the 
State, or in tribal dialect (Paniya and Kuruma). 


Wild Food Plant Importance 


Most children (94%) consider wild plants to be 
very important as food, one child considered them 
to be moderately important, and three children 
considered them not to be important. Of the 55 
valid answers, 83% of children explained why they 
think wild food plants are important. Most children 
emphasised that these plants are ‘healthy’ (71%), 
which was the most important reason across all 
socio-cultural groups. Consensus drops off sharply 
after that, where the second most frequent reason 
given (expressed by 27% of children) was that wild 
food plants are ‘tasty’. In individual interviews 
children always referred to taste when explaining 
why they like a specific plant species, kind of plant 
or why they prefer a type of food. Twenty percent 
of children consider wild food plants to be ‘fresh’, 
13% consider wild food plants as ‘medicine’, 9% said 
that they ‘contain no chemical residues’ (usually 
referring to pesticides and fertilisers), 9% regard 
them as ‘nutritious’, 6% as ‘less expensive’, 2% 
said that they help them to ‘resist diseases’, and, 
finally, 7% gave other reasons (Fig. 8.23). The fact 
that children talk about chemical residues in plants 
(usually referring to pesticides) is, in itself, probably 
attributable to the fact that the conversion from 
paddy fields to banana plantations is leading to 
over-application of agrochemicals (Narayanan et 
al. 2004). 


There were no significant interpretable differences 
between the reasons children gave for finding wild 


food plants to be important according to social- 
cultural group or sex. However, older children had 
a larger number of value categories which shows 
that they use different terminology than younger 
children. Categories such as ‘taste’ and ‘fresh’ are 
more important for younger children (9-11 years 
old), whereas the belief that wild food plants are not 
contaminated with agro-chemical residues and are 
less expensive are only important for children 12 
years old and older. Also, younger children consider 
wild food plants as ‘medicine’, while older children 
also regard the consumption of wild food plants as 
a way to ‘resist disease’. 


Wild Food Plant Preferences’: ‘Likes’ 
and ‘Dislikes’ 


All children said that they like [some] wild food 
plants and most of them gave the reasons why they 
like them (only two children did not provide any 
reason). It is important to note that some of the 
statements that children gave referred to a specific 
type of wild food plants, or to specific species, while 
others referred to wild food plants in general. The 
reasons why children ‘like’ wild food plants were 
grouped into value categories. Some of these value 
categories were also found when analysing wild 
food plant ‘importance’. The category ‘taste’ is the 
most frequent reason, mentioned by 88% of the 
children. The second value category is ‘good for 
health’, mentioned by 34% of the children. This is 
followed by ‘appearance’ (22%), which encompasses 
the sub-categories shape, size, beauty and color. 
Other categories are their role as ‘medicine’, 
‘availability’, ‘appear in clusters’ (referring to the 
fact that some species grow aggregated in groups 
of plant individuals), ‘ease to collect or prepare’, 
‘texture’, ‘smell’ and ‘nutritional value’, among 
others (Fig. 8.24). 


Almost half of the children (44%) reported that 
there are wild food plants that they dislike. Most 
explained why they dislike them, either referring 
to these plants in general or to some species (24 
valid answers), and the reasons they provided were 
also grouped into value categories (Fig. 8.25). The 
most relevant reasons for disliking certain wild food 
plants are their ‘bitterness’ (42%) and ‘to have no 
taste’ (25%), which were grouped together under 
the category ‘taste’. Some 25% of the children said 
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Fig. 8.23. Children's reasons for considering wild food plant important (n=55). 


Fig. 8.24. Reasons children like wild food plants (n=64). 
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Fig. 8.25. Reasons children dislike wild food plants (n=24). 
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that certain plants produce ‘irritation’, including 
‘itchiness’ and the presence of ‘spines’. Some 21% 
said that they ‘look bad’; for example, two children 
explained that they ‘dislike the plants’ colour’ 
and that ‘their leaves are full of holes’, which was 
classified as ‘appearance’. The next category is 
‘texture’ (13%); for instance some children said 
certain plants are ‘not fully soluble’, ‘too slippery’ 
and ‘sticky’. Some children also stated that wild 
food plants are ‘dirty’ (13%). 


Perceptions of Others’ Attitudes 
Toward Wild Food Plant Collection and 
Consumption 


Children were asked if they dislike having other 
people see them collecting wild food plants. 
Not everybody replied to this question (58 valid 
answers). Fifty five percent said that they do not 
care if others see them, while 45% dislike it (mainly 
tribal children). More than three fourths of the 
children explained why they dislike having other 
people see them collecting wild food plants (20 
valid answers). Social stigma was clearly reflected 
on the reasons provided (Fig. 8.26). The most 
common reason given was ‘I feel ashamed’ (35%), 
followed by ‘it is low caste food’ and ‘others eat 
good quality food’ (25%). Children also mentioned 
‘others make fun of me’ (20%) and ‘it is not good 
for girls to collect wild food plants’ (15%). Certainly 


others 
5% 


‘It is not good for 
girls' 
15% 


‘Others make fun of 
me' 
20% 


tribal children gave reasons related to caste, ethnic 
differences and discrimination. Older children 
expressed more clearly the problem of social stigma 
in their statements compared to younger children. 
In general, girls dislike more than boys to be seen 
collecting wild food plants and ‘shame’ was mostly 
expressed by tribal girls. 


‘I feel ashamed’ was only mentioned by tribal girls 
using the following expressions: ‘I feel ashamed 
because they [other people] scold and insult us’; ‘I 
hide what I have collected and wait for others to go 
away before I continue collecting’; ‘I hide myself’; ‘I 
feel ashamed because they will tell everybody that 
I am collecting wild food plants’; ‘I hide it [plants], 
I feel ashamed [because] they are rich people and 
will insult us’; the problem is not to collect flowers, 
the problem is to collect wild food plants that make 
us feel inferior’; ‘they insult us in front of others, 
I will not go to collect again'. The statements 'it is 
low caste food' and 'others eat good quality food', 
provided by mainly tribal children, were explained 
with expressions such as 'ours is low caste food, for 
people who have no money’. Girls said ‘others eat 
good quality food', and explained that 'good quality 
food' refers to fish, meat and food obtained in the 
market by ‘rich people’. ‘Others make fun of me’ was 
also mentioned by tribal children. The statement 
“it is not good for girls to collect wild food plants’ 
mainly related to gathering in the forest, and may 
refer to gender norms and social status of non-tribal 
children, but it could also be understood that it is 
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Fig. 8.26. Reasons children dislike being seen by others when collecting wild food plants (n=20). 
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considered to be dangerous for girls to go alone to 
the forest. 


Children were asked if they would invite their 
friends to eat with them when their mother 
prepares wild food plants at home. Most children 
replied to this question (62 valid answers). Seventy 
three percent would invite their friends, while 27% 
would not wish to invite them. Mostly non-tribal 
children (39%) and Paniya children (36%) would 
dislike inviting their friends to consume wild food 
plants. Only two Kuruma children would not wish 
to invite anyone. Four children did not explain 
why they would not invite their friends to eat wild 
food plants (13 valid answers). Some - but not all 
- children gave reasons related to social stigma 
such as ‘my friends do not take food from tribals’, 
‘my friends’ parents would not allow them to come 
home’, or ‘my friends would make fun of me’. There 
are no differences in relation to age and sex. 


Discussion and Conclusions 


Children express simultaneously positive and 
negative values related to wild food plants and their 
related practices. On the one hand, most children 
think these plants are important, emphasising that 
they are ‘healthy’, and all children said that they 
like [some] wild food plants mainly because of their 
‘taste’. On the other hand, almost half of the children 
reported that they dislike [some] wild food plants, 
and, in addition, they dislike having other people see 
them collecting wild food plants. Whereas disliking 
plant species per se was mainly related to ‘taste’, 
producing ‘irritation’ and ‘appearance’, disliking 
being seen collecting wild food plants was, to a major 
extent, related to social stigma. 


Accelerated processes of modernisation and 
acculturation are leading to the change of cultural 
values associated with wild food plant use. Despite 
the fact that wild food resources play a vital role 
in tribal and non-tribal people’s diet in Wayanad, 
their collection and consumption is increasingly 
associated with poverty and social marginality, as 
opposed to the consumption of socially accepted 
‘modern’ (often exotic) foods. For instance, children 
feel ashamed if somebody sees them collecting 
these plants, immediately hiding themselves or 
what they have collected, because wild food plants 


are ‘low caste food’ and ‘others make fun’ of them. 
The Paniya children, specially the girls, are those 
that express more feelings of inferiority and shame, 
which is remarkable given the fact that the Paniya 
are the most dependent on wild food plants for 
satisfying their basic food needs. They are the 
poorest group and this poverty is apparently what 
makes them feel shame in comparison to other 
children. 


Social status and cultural identity are reflected 
in the relations between people and plants, con- 
sidering that rural societies are undergoing a 
continual process of change. The social context 
where collection and consumption occurs also 
influences a person’s choice and attribution of value 
to food species. Studying wild food plant evaluation 
provides a means to understand the social processes 
embedded in a very heterogeneous society that is 
characterised by a strong hierarchical system. The 
‘untouchability’ of scheduled tribal groups, although 
not as strongly expressed through explicit social 
rules as decades ago, is now implicitly observed in 
behavior (e.g. ‘tribal food is dirty’, ‘my friends do 
not take food from tribals’). In this, the importance 
of what people of the same or higher socio-cultural 
group (hierarchically) are going to ‘think about 
them’ - emphasised in this study as the perceptions 
of others’ social attitudes toward wild food plants 
with respect to collection and consumption - is 
essential for their social acceptance, relations and 
status, which is also expressed through what they 
eat. 


It has been recognised that wild food plants, 
which constitute a major source of nutrients such 
as vitamins, minerals and secondary metabolites, 
are crucial for ensuring food security and dietary 
diversity of rural societies across the globe (Heywood 
1999; Ogle 2001). However, the stigmatisation of wild 
food plant species restricts their access to local 
families. This might have negative consequences 
for the food security and nutritional diversity of 
these families, in particular the poorest and most 
vulnerable households such as the Paniya. In this 
regard, as explained by Cruz-García (2005), the 
implementation of extra-curricular educational 
programs that motivate children to re-valorise their 
local culture and resources while stimulating the 
interaction of tribal and non-tribal children, have 
been shown to be successful in counter-acting social 
stigmatisation of wild food plant species. 


8.6. MORE THAN SIMPLY FALLBACK FOOD? SOCIAL 
CONTEXT OF PLANT USE IN THE NORTHERN GERMAN 


NEOLITHIC 


Wiebke Kirleis and Stefanie Klooß 


Introduction 


People use plants in different social contexts. Past 
plant assemblages may act as ‘social markers’ and 
give insight into a society’s hierarchical structure. 
For the area of Bibracte (modern Mont Beuvrey in 
France), it was the diversity of available and used 
plants that indicates a high social status (Durand 
and Wiethold, Chapter 8.4). In this paper, people’s 
plant choices are discussed for different social 
contexts in the northern German Neolithic based 
on the first results of new archaeobotanical analyses 
on charred plant remains. Of particular interest is 
the role of gathered and domestic plants. Does plant 
gathering simply compensate for harvest failures? 
Do gathered plants just serve as fallback foods? If 
symbolic meanings of plants are considered, there 
might be more: For the northern German Neolithic, 
a rite de passage is discussed, in the case when 
gathered plants dominate the plant assemblage of 
a megalithic burial. 


A separation of different spheres of plant use 
(economic versus ritual) seems reasonable to 
reconstruct social activities and social space in the 
Neolithic. But, as we are dealing with charred plant 
remains, our hypothesis has to be examined in light 
of the formation process (van der Veen and Jones 
2006). Thus, we set up a research orientation and 
test whether the plant selection in question can 
be explained as a result of people’s plant choices 
in different social contexts. We apply a structural 
approach to site types of varying function: domestic 
sites and ritual sites, such as burials and enclosures, 


to gain a deeper understanding of the shaping of 
Neolithic social space. 


Two late Early Neolithic to Middle/Late Neolithic 
archaeological sites situated in modern Schleswig- 
Holstein are compared: a settlement site and a 
megalithic tomb. Differing assemblages of charred 
plant remains are observed when comparing the 
two site types. What exactly do we observe? In the 
settlement, we mainly see crop plants. In contrast, 
the tomb reveals mainly gathered plants - crop 
plants are underrepresented, if present at all. First 
of all, we state that plant remains from settlements 
give insight into daily food production and into 
consumption; second, in tomb sites, we see either 
burial gifts or remains from the burial ritual, for 
example, a meal for the dead or the waste from a 
community celebration related to the burial. Our 
focus is on the absence (or near absence) of crop 
remains in the burial context and the symbolic 
meaning of gathered plants in the burial ritual with 
all its social implications. 


First Farmers in Northern Germany 


In northern Germany, the first settlers practicing 
agrarian food production belong to the Funnel 
Beaker Culture (FBC) starting c. 4100 cal. BCE (Behre 
2008a; Dörfler 2001; Hartz et al. 2000; Hoika 1993; 
Kirleis et al. 2011; 2012; Miiller 2009a). In contrast 
to central Europe, we observe a delay of about 
1400 years in the uptake of husbandry practices 
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in the north: the people of the Central European 
Linearband ceramics (also know as LBK cultures) 
had been living on the basis of agriculture since as 
early as 5500 cal. BCE. The distribution of the FBC 
ranges from the eastern Netherlands via northern 
Germany to southern Scandinavia and western 
Poland. Chronologically, the northern German 
Neolithic is subdivided into the Early and Middle 
Neolithic with the FBC, the Younger Neolithic 
with the Single Grave Culture (SGC), and the Late 
Neolithic. Findings of the FBC cover the time span 
from 4100-2800 BCE (Fig. 8.27, Müller et al. 2010). 
In the Late Neolithic, Bell Beaker influences (BBC) 
and dagger assemblages were common in theregion 
(Rassmann 1993; Vandkilde 2007). 


As we can learn from the northern German evid- 
ence, the Neolithisation (in an economic sense) 
is a process of adaptation that lasted for several 
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generations. The first phase is characterised by 
small-scale clearings around settlements mainly 
along the coast and a few inland sites. Agricultural 
activity that is added to Mesolithic practices is 
shown by evidence for domestic animals like goat, 
sheep and cattle and for cereals (e.g. Fischer 2002; 
Hoika 1993). The effect on the landscape remains on 
a low level. It is not before the late Early Neolithic 
that husbandry practices change. A rapid increase of 
ribwort plantain (Plantago lanceolata L.) is observed 
in pollen records; this is a plant associated with soil 
perturbation due to agriculture occurring on fallow 
land (Behre 1981). Pollen grains of the cereal type and 
further human indicators are traceable as well. This 
‘Neolithic landnam’ gives notice of the beginnings 
of the formation of a cultural landscape during the 
late Early Neolithic, around 3500 cal. BCE (Dörfler 
et al. 2012; Iversen 1941; Kalis and Meurers-Balke 
1998; Kirleis et al. 2011; 2012; Liitjens and Wiethold 


Southern Scandinavia / Northern Plain Chronology 


Northern Lower Mountain Range Chronology 


Southern Lower Coun- 
Northern Seeland / Jutland / tries / NW Middle-Elbe- Westfalia / 
Cal B.C. Period Jutland Scania Mecklenburg Germany Altmark Saale Hessia Period cal B.C 
LN 1 Early Dagger/ | Early Early Bronze Age 
—2100 + Aunjetitz Aunjetitz Bronze Age +2100 - 
—2200 + 2200 - 
Late Single Grave groups LSG / Late Corded Ware / Final 
—2300 4 Schónfeld Bell Beakers Neolithic [-2300 - 
—2400 [-2400 — 
Middle Single Grave groups MSG / Middle Corded Ware 
—2500 -| Schönfeld +2500 - 
2600 72600 — 
YN1 Early Single Grave groups ESG/ Early Corded Ware 
2700 4 Schönfeld 72700 - 
2800 2800 - 
MNV Store Valby GA Brindley 7 Haldensleben 4 | TRB-MES V Late Wartberg | Late 
2900 Bernburg / Neolithic 2900 - 
MN III-IV Bundse / Lindo Bostholm Brindley 6 Globular 
-3000 Haldensleben 3 Amphoe L 3000 - 
MN II Blandebjerg Oldenburg Brindley 5 
-3100 Haldensleben 2 + 3100 - 
MN Ib Klintebakke Wolkenwehe 2 | Brindley 4 TRB-MES IV Early Wart- 
-3200 Salzmünde ber [3200 — 
MN la Troldebjerg Brindley 3 REES : 
- 3300 + 3300 — 
EN II Fuchsberg Fuchsberg / Wolkenwehe 1 Brindley 1/2 Düsedau 2 TRB-MES III 
-34004 Virum Baalberge H 3400 - 
Late Düsedau 1 
-3500 Swifterbant / 3500 - 
EN Ib Oxie / Oxie / Satrup / Hazendonk 3 Lüdelsen TRB-MES II MKV Younger 
-3600 - Volling Svenstorp Siggeneben- Baalberge Neolithic + 3600 — 
Süd 
-37004 + 3700 — 
MKIV 
- 3800 + 3800 — 
EN la Volling Svaleklint Wangels / TRB-MES | 
—3900 4 Flintbek Spátlengyel + 3900 - 
Middle MK IIl 
- 4000 Swifterbant H 4000 — 
Final Final Ertebolle MKII 
-41004 Mesolithic r4100— 
Gatersleben MKI 
-4200 4200 - 
Fig. 8.27. Periodisation of the Northern European Neolithic (Müller et al. 2010). 
Abbreviations: LN Late Neolithic - YN Younger Neoltihic - MN Middle Neolithic — EN Early Neolithic — LSG Late Single Grave groups 


- MSG Middle Single Grave groups - ESG Early Single Grave groups - E Early - FB Funnel Beaker - MK Michelsberg - TRB-MES Funnel 


Beaker Middle Elbe Saale - GA Globular Amphorae. 


430 WIEBKE KIRLEIS AND STEFANIE KLOOSS 


c 2 Y 
© S pa wets 
o E E we osg2 
< 0 m D — Nn vu oz 
So ca Q-EtEz <5 © = 
== 3= pafz es. 
tz = des A = 
oa TZ Sa QZ wots 
a cz Q2its or 50 
e a 3 Lol Ss © © 
Be) 9 % =5$8 
LL © = 


Number of analysed soil samples 


Cultivated plants 

Hordeum vulgare L., hulled 

Hordeum vulgare L., naked 

Hordeum vulgare L., rachis segments 
Triticum monococcum L. 

Triticum monococcum L., glume bases 
Triticum dicoccum Schübl. 

Triticum dicoccum Schúbl., glume bases 
Triticum aestivum L/T. durum Desf. 0.28 
Triticum aestivum L., rachis 
Triticum sp. 47 1.86 

Cerealia indeterminata : 1378 54.66 

Papaver somniferum L. 2 

Sum 594 9444 
Gathered plants 
Corylus avellana L. 


Chenopodium album L. 
Daucus carota L. 

Iris pseudacorus L. 
Rubus fruticosus L. 


Rubus idaeus L. 


Schoenoplectus lacustris (L.) Palla 1 0.01 0.16 
Sum 
A 
Weeds 

Apiaceae p. p. 

Bromus secalinus L. 

Descurainia sophia (L.) Webb ex Prantl 
Echinochloa crus-galli (L.) Beauv. 

Galium aparine L. 

Lamiaceae 

Panicum miliaceum L. 

Phleum sp. 

Poaceae p. p. 

Polygonum convolvulus L. 

Polygonum persicaria L/P lapathifolium L. 
Rumex sanguineus L.-type 

Solanum dulcamara L. 

Spergula arvensis L. 

Stellaria media (L.) Vill. 


Vicia sp. 


Sum weeds 7 9.09 14 0.56 72 0.87 26 4.13 
1 
1 


1 
Others 
Alnus glutinosa (L.) Gaertner 1 0.16 
Tilia sp. 0 12.99 

o 19 | {i 


Sum others 12.99 
Sum 77 100 2521 100 8277 100 629 100 


Fig. 8.28. Charred plant remains from four northern German Late Early to Middle Neolithic (EN II-MN V) settlement sites (Behre and 
Kucan 1994, 26-30; Kroll 1981; 2001; 2007; Steffens 2009, 28; Zimmermann 2008). 


8.6. MORE THAN SIMPLY FALLBACK FOOD? 431 


1999; Nelle and Dörfler 2008). The archaeological 
record is supplemented with a new kind of feature: 
megalithic tombs as an impressive feature in the 
landscape, as well as plough marks and cart tracks 
that indicate technical innovations in agriculture 
(Mischka 2010; Steffens 2009; Hoika 1981). The 
beginning of the use of the ard most probably was 
accompanied by a gradual establishment of a new 
division of labour. Although social structures of the 
first farming communities are difficult to discern, 
social changes are expressed through the erection 
of thousands of megalithic tombs in the short 
period of some 300 years (c. 3600-3300 cal. BCE, 
see Furholt and Miiller 2011; Klassen 2004; Mischka 
2011; Mischka and Demnick 2011; Müller 2009a and 
b; 2011). The new burial habits show a different 
perception of identity and of landscape. In addition, 
the collective burial rituals sustain social stability 
in times of increasing differentiation (Miiller 2010). 


Archaeobotanical analyses on megalithic tombs 
are rare. There is only one archaeobotanical report 
available for northern central Germany from a 
non-megalithic tomb dating to 3440-2840 cal. BCE 
(Hellmund 2008). Nonetheless, it is worthwhile 
applying a systematic sampling strategy to tease 
out the information on plant use in a ritual site, 
even if the find densities hardly exceed one find 
per litre - the more so as low find concentrations 
are generally observed for the northern European 
Neolithic (Regnell and Sjögren 2006b). 


With regard to domestic sites, only four modern 
archaeobotanical investigations on soil samples 
covering the time span from the Late Early Neolithic 
to the Middle Neolithic are available (Fig. 8.28; Behre 
and Kuéan 1994; Kroll 1981; 2001; 2007; Steffens 
2009, 28; Zimmermann 2008). They show that 
the main crop plants in the FBC are naked barley 
(Hordeum vulgare L., naked) and emmer (Triticum 
dicoccum Schiibl.). In Flégeln, hulled barley (Hordeum 
vulgare L., hulled) is more important than naked 
barley. Evidence for einkorn (Triticum monococcum 
L.) and naked wheat (Triticum aestivum L./T. durum 
Desf.) is sparse. Only in Rastorf LA 6 does naked 
wheat occur to a somewhat greater extent. Seeds of 
opium poppy (Papaver somniferum L.) were found in 
relatively high numbers in the wet layers of Wangels 
LA 505 (Kroll 2007). 


In general, there are two ways of getting access to 
food plants. Either food plants are grown as crops or 


they are gathered in the vicinity of the settlement. 
If we separate the plant assemblages into crop 
plants and gathered plants, the data from the four 
different settlements shows similar tendencies: In 
Rastorf LA 6 (EN II) cultivated plants represent 57% 
of the plants. In Oldenburg-Dannau LA 191 (MNII/ 
III-IV) and Flögeln (MN II-IV) almost all food plant 
remains (98 to 99%) stem from cereals. The situation 
at Wangels LA 505 (here: MN V) is slightly different 
because the plant remains are partly charred and 
partly waterlogged. If the waterlogged material 
is excluded, gathered plants hardly occur (about 
1%). This relation is turned upside down if the 
waterlogged seeds and fruits for Wangels LA 505 are 
included (see Kroll 2001 for a complete taxa list). 
Thus, domestic seeds and fruits show an average 
proportion of 7% and gathered plants one of 93%. 
However, if (water-logged) chaff is considered, we 
again end up with a balanced ratio that indicates 
cereal processing as part of economic and social 
activities. To sum up, the archaeobotanical records 
for the settlement sites mainly reveal crop plants. 
This is not astonishing because cereal processing, 
food production and food consumption take place 
within the domestic sites. 


New Sites and Archaeobotanical 
Results 


Here we present the two late Early to Late Neolithic 
sites investigated and the results of the analyses of 
the charred plant material (Fig. 8.29). 


The late Early to Middle Neolithic Settlement 
Oldenburg LA 77 in Schleswig-Holstein 

The late Early to Middle Neolithic (EN II-MN I) 
settlement Oldenburg LA 77 was located on a former 
island in a fjord, in the south of the Baltic Sea. The 
settlement was used between ca. 3500 and 3100 cal. 
BCE. The main archaeological feature on the sandy 
ridge is an amorphous cultural layer of about 30 
cm in depth. In addition, there are several pits, a 
sunken floor and a well that was used as a rubbish 
pit later on. Around 3000 cal. BCE, the fjord and the 
island were cut of from the Baltic Sea as a result 
of the development of a beach wall. Meanwhile, 
a change from marine to freshwater conditions 
occurred in the surrounding environment. The area 
was revisited in the Younger Neolithic (YN) around 
2800 to 2200 BCE (Brozio 2010; 2011). 
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Fig. 8.29. Map of the sites in northern Germany as mentioned 
in the text. 1) Oldenburg LA 77; 2) Albersdorf-Brutkamp LA 5; 3) 
Rastorf LA 6; 4) Flögeln; 5) Oldenburg-Dannau LA191; 6) Wangels 
LA 505. Map: R. Lugon, J.-C. Loubier and A. Chevalier. 


The sampling strategy for archaeobotanical analyses 
is based on quadrant- and cut-wise extraction of 
10-litre soil samples. As the site has been sampled 
intensively and analyses are still ongoing, here 
we shall show the results from 16 soil samples 
from pits and one from a sunken floor as part of a 
former house (a total of 170 litres of soil) as a first 
insight into results from an important site. The 
samples were floated using a sieve with 300 um 
mesh width to recover the charred plant remains. 
The samples contained 1009 charred plant remains 
altogether. About three-quarters of the material 
originates from the sunken floor sample. The mean 
find concentration of about 11 finds per litre of 
soil is high, if compared to other Neolithic sites in 
northern Europe (Bogaard and Jones 2007; Greig 
1991, 300; Regnell and Sjögren 2006a and b). 


Cultivated plants dominate the plant assemblage 
(Fig. 8.30 and Fig. 8.31). Cereals contribute 98% to 


the charred remains, 1.4% belong to weed species 
and 1.2% from gathered plants. The main component 
of cereals is naked barley. It is followed by emmer, 
far behind. Single grains of einkorn present a third 
domestic plant. It is mainly the fruits of the cereals 
that are documented. Threshing remains such as 
rachis fragments and glume bases occur to a lesser 
extent. Weeds are scarce. Poaceae, in particular 
annual bluegrass (Poa annua L.), represent the most 
finds. In addition, false cleavers (Galium spurium 
L.), vetches (Vicia sp.) and sedges (Cyperaceae) are 
present. The spectrum of gathered plants consists 
of three species: common hazel (Corylus avellana L.), 
brambles (Rubus fruticosus L.) and lambsquarters 
(Chenopodium album L.). The latter, although often 
classified as a weed species, is integrated into the 
ensemble of gathered plants because its seeds 
and leaves are suitable as food. The sunken floor 
material consists of pure cereal remains (738 fruits 


EN II-MN 

Cereals EN II-MN I [n] | [96] 
Hordeum vulgare L., naked 498 494 
Hordeum vulgare L. 64 6.3 
Hordeum sp., rachis fragments 4 0.4 
Triticum monococcum L. 2 0.2 
Triticum dicoccum Schübl. 35 3.5 
Triticum dicoccum Schübl., 

glume bases 48 48 
Triticum sp. 28 2.8 
Cerealia indeterminata 304 30.1 
Sum cereals 983 974 
Gathered plants 

Corylus avellana L., pericarp 

fragments 8 0.8 
Rubus fruticosus L. 2 0.2 
Chenopodium album L. 2 0.2 
Sum gathered plants 12 1.2 
Weeds 

Vicia sp. 1 0.1 
Galium spurium L. 1 0.1 
Poa annua L. 8 0.8 
Poaceae p. p. 2 0.3 
Cyperaceae 1 0.1 
Sum weeds 14 1.4 
Total sum 1009 100 
Fig. 8.30. Charred plant remains from the late Early to Middle 

eolithic settlement site Oldenburg LA 77 (EN II-MN |). 
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Late Early to Middle Neoltihic Albersdorf-Brutkamp LA 5 (EN II-MN Il): 
tomb Cerealia indeterminata 
Hordeum vulgare L., hulled 


n=77 


Tilia, immature 


Lapsana communis L. 


Polygonum persicaria L./P. lapathifolium L. 


Galium aparine L. 


Rubus idaeus L. 


Rubus sp. 


Late Neolithic Albersdorf-Brutkamp LA 5 (LN 1): 


tomb 


Hordeum vulgare L. Cerealia indeterminata 


n=43 


Arrhenatherum elatius ssp. 
bulbosum (Willd) 
Schübler & Martens, 
bulbs 


Rubus idaeus L. 


Corylus avellana L., immature 


Late Early to Middle Neolithic Oldenburg LA 77 (EN II-MN I): 
settlement 


n=1009 Vicia sp. Galium spurium L. 
Chenopodium album L. Poaannuail:, 


Rubus fruticosus L. 


Corylus avellana L. Cyperaceae 


Triticum sp. 


Triticum dicoccum Schübl., 
glume bases 


Triticum dicoccum Schübl. 


Tiiticum monecoscum i. Hordeum sp., rachis fragments 


Poaceae p. p. 


Hordeum vulgare L. 


Fig. 8.31. Comparison of charred plant 
assemblages of the settlement Oldenburg 
LA 77 and the megalithic tomb Albersdorf- 
Brutkamp LA 5. 


Hordeum vulgare L., naked 
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dominated by naked barley (492), four barley 
rachis fragments and 24 emmer glume bases). The 
remaining material from pits has to be interpreted 
as scattered left-overs from daily food preparation 
and consumption. 


The Late Early to Middle Neolithic Megalithic 
Tomb Albersdorf-Brutkamp LA 5 in Schleswig- 
Holstein 


The megalithic tomb Albersdorf-Brutkamp LA 5 is 
a huge polygonal dolmen with an entrance passage 
(Fig. 8.32). The periphery of the stone covering 
the grave chamber measures about ten metres 
and it weighs more than 20 tons. Although the 
grave chamber has not yet been excavated, it is 
most possible that its floor was paved with pebble. 
The pebble layer was covered by burnt flint stone 
fragments (Dibbern and Hage 2010; Kelm 2006, 78). 


Fig. 8.32. Entrance area of the megalithic tomb Albersdorf- 
Brutkamp LA 5 (photograph: H. Röhrs). 


Fig. 8.33. Excavation area of the megalithic tomb Albersdorf- 
Brutkamp LA 5 and distribution of charred bulbs of false oat 
grass (Dibbern and Hage 2010, supplemented). 


Foundation Pit 


Top soil layer 


The tomb expresses collective burial rituals of the 
late Early to Middle Neolithic (EN II-MN II). In the 
Late Neolithic (LN 1), flint daggers were deposited 
in the grave mound. In 2009, the southeastern 
entrance area of the tomb was excavated. Twelve 
quadrants were cut in layers of 20 cm (Fig. 8.33). 
The stratigraphy is shown in Fig. 8.34. The topsoil 
layer is followed by the covering layer of the tomb. 
Red-brown sand with pebble and flint is situated 
underneath the covering layer; below the red-brown 
sand, a layer of light yellow in-situ sand was found. 
A stone kerb surrounds the grave chamber and 
the cairn that was most probably cleared in Late 
Neolithic times. Then, its content was deposited 
on the original cairn within the outer stone kerb 
(Dibbern and Hage 2010). 


For archaeobotanical analyses, ten litres of soil were 
sampled per quadrant and cutting layer. In addition, 
20-litre soil samples were taken from special 
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Fig. 8.34. Profile of the megalithic tomb Albersdorf-Brutkamp LA 5 (H. Dibbern and F. Hage). 
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features. Altogether, 69 soil samples (690 litres of 
soil) were floated, again using a sieve with 300 um 
mesh width to recover the charred plant remains. A 
total of 140 charred plant remains were discovered in 
51 samples. The mean find concentration is about 0.2 
finds per litre of soil. Such poor find concentrations 
are common for the Northern European Neolithic 
(Bogaard and Jones 2007; Greig 1991, 300; Regnell 
and Sjogren 2006a and b). 


Charred plant remains from the tomb can be 
separated into a late Early to Middle Neolithic 
(EN II-MN II) and a Late Neolithic (LN 1) assemblage 
(Fig. 8.27, Fig. 8.31 and Fig. 8.35). Taking into account 
the main plant groups, the composition for both 
phases is similar. Crop plants are hardly present 
(about 2%) and wild, collected plants dominate both 
plant assemblages with about 60%. However, weed 
species occur in the Middle Neolithic only. 


For the late Early to Middle Neolithic, two single 
cereal grains were detected. One could be identified 
as naked barley. Three different weed species were 
present amounting to 7% of the plant assemblage: 
pale smartweed (Polygonum lapathifolium L.), cleavers 
(Galium aparine L.) and nipplewort (Lapsana communis 
L.) Gathered plants are dominated by common 
hazel (Corylus avellana L.) with 58%. Two charred 
seeds of the genus Rubus (including raspberries, 
blackberries, dewberries, etc.) complement the 
gathered plants spectrum. In addition, two lime 
seeds, an inflorescence axis of alder and some 
vegetative plant remains were found. 


Late Neolithic evidence for cereals is based on one 
barley caryopsis. Due to a bad state of preservation 
a second caryopsis is indeterminable. None of the 
common Neolithic weed species was found. The 
amount of gathered plants amounts to 67% of the 


Cereals EN II-MN II [n] EN II-MN II [%] LN 1 [n] | LN 1 [96] 
Hordeum vulgare L., hulled 1 1,2 0.0 
Hordeum vulgare L. 0.0 1 2.3 
Cerealia indet. 1 12 1 2:3 
Gathered plants 0.0 0.0 
Corylus avellana L., pericarp fragments 49 58.3 19 44.2 
Corylus avellana L., immature fruit 0.0 2 47 
Prunus spinosa L. 0.0 1 2.3 
Rubus sp. 1 12 1 23 
Rubus idaeus L. 1 12 1 23 
Weeds 0.0 0.0 
Galium aparine L. 3 3.6 0.0 
Polygonum persicaria L/P lapathifolium L. 2 24 0.0 
Lapsana communis L. 1 1.2 0.0 
Others 0.0 0.0 
Tilia, immature seed 2 24 0.0 
Alnus, inflorescence axis 1 1.2 0.0 
Arrhenatherum elatius ssp. bulbosum (Willd) Schübler & 

Martens, bulbs 0.0 13 30.2 
Bud 2 2.4 0.0 
Spur shoot 3 3.6 0.0 
Straw 1 1.2 1 23 
Fragment of gymnosperm needle 1 1.2 0.0 
Indeterminata 16 19.0 4 9.3 
Sum 84 100 43 100 

Fig. 8.35. Late Early to Middle Neolithic and the Late Neolithic charred plant remains from the megalithic tomb Albersdorf-Brutkamp 


LA 5 (EN II-MN II and LN 1). 
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general plant assemblage. Again, the hazel (Corylus 
avellana L.) is dominant (49%). The genus Rubus is 
present. Furthermore, a charred kernel of sloe was 
detected. There are also important finds of bulbs 
from tuber oat-grass (Arrhenatherum elatius ssp. 
bulbosum (Willd) Schübler & Martens), listed under 
the heading of ‘others’. Thethirteen bulbs represent 
30 % of the charred plant remains. The fact that the 
bulbs are charred hints at past fire-use activity of 
some kind. There are three possible interpretations 
for the presence of the bulbs: 1) the cover layer 
of the tomb consists of sods that originate from 
an area in the surroundings that underwent fire 
clearance beforehand or, more likely, 2) the tomb 
itself was covered by Arrhenatherum that was burnt 
when the tomb was destroyed or ritually prepared 
for the deposition of the flint daggers and the 
bulbs were worked into the soil after this; and a 
more exciting possibility, 3) the starch-rich, lowest 
swollen stem internodes were gathered for dietary 
purposes, combined here with an intentional 
deposition during Late Neolithic ritual activities. 
It may be preferable to interpret the presence of 
Arrhenatherum bulbs in grave deposits as being 
related to intentional deposition in ritual contexts 
for their high symbolic value (Engelmark 1984; 
Jensen et al. 2010; Preiss et al. 2005; Viklund 2002). 


Neolithic Plant Assemblages from the 
Settlement and the Tomb Compared 


From the examples of the two investigated sites we 
observe that, within the vast array of edible plants 
available in nature, only certain taxa were selected 
for food. When interpreting the archaeobotanical 
record, we have to consider that depositional factors 
and factors related to the preservation of plant 
remains influence the archaeobotanical sample (see 
Chapter 2). We have to distinguish several single 
deposition events at the tomb and deposition of 
finds covering a larger time span in the settlement 
as background noise. But it is findings from the 
sunken floor that increase the find numbers (Fig. 
8.30 and Fig. 8.35). In general, in contrast to cereals, 
a lot of gathered fruits are not carbonised because 
they do not acquire any treatment with fire, as 
they are eaten raw. Thus, gathered plants are 
underrepresented in charred material. However, 
hazel nutshells are notably overrepresented in 
charred plant assemblages due to their density and 


weight. There is also a difference in the way they are 
handled: nutshells would be discarded while cereal 
grains would be prepared and eaten. Another reason 
for nutshell overrepresentation may be functional, 
if they were intended to be used as fuel for fire 
(Jones 2000). Other ‘waste’ from food production has 
its own function; for example, threshing remains 
serve as animal fodder (van der Veen and Jones 
2006; Jones 2000) and, therefore, hardly occur in the 
archaeobotanical record of the two sites. 


Gathered plants are often regarded as minor 
substitution foods (Chapter 8.5). However, through- 
out the Neolithic, collected fruits were a welcome 
addition to people’s daily diet in northern Germany 
and supplemented it with extra nutrients such as 
starch, minerals and vitamins. In ritual contexts, 
they even gained a relevant symbolic meaning. 
As a prerequisite to assessing the importance 
of cultivated versus gathered plants, we have to 
explain our classification of the gathered plant 
group. We broaden the common definition by 
adding a classical weed species. Our allocation 
of common goosefoot (Chenopodium album L.) is 
based on the assumption that it contributes to 
the daily diet. The compilation of Behre (2008b) 
shows its relevance in the food supply from the 
Linearband-ceramic period to modern times. 
Note, for example, the findings of 54,518 seeds in 
a pot from the Neolithic lakeshore settlement of 
Niederwil, Switzerland, which point to the use of 
goosefoot as a gathered plant and the evidence from 
the intestines of seven European Iron Age bog bodies 
(van Zeist and Boekschoten-van Helsdingen 1991; 
Behre 2008b). Today, in India, the leaves and young 
shoots of this plant and even the seeds are used in 
dishes (Board 2004, 146). The gathered plants are 
collected in the ‘wild’. However, it is particularly 
the immediate surroundings of the settlements 
that offer suitable habitats for gathered plants, as 
most of them are light-demanding species like hazel 
(Corylus avellana L.) or raspberry (Rubus idaeus L.) that 
naturally grow at the forest border. Plant gathering 
takes place in an intermediate space: it is open land 
where the crops are grown and where animals are 
grazed on fallow land. Most possibly, this area has 
been structured by hedges since Neolithic times 
(Kreuz 1992). Thus, it is a transition zone between 
the settlement as inner economic sphere and the 
dense primeval forest. Both archaeological sites, 
Oldenburg LA 77 and Albersdorf-Brutkamp LA 5, 
show evidence for plant gathering. However, their 
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importance depends on the sites’ context. The hazel 
nutshells may be overrepresented in the tomb site 
as mentioned above, but it is the apparent absence 
of crops which makes the difference. 


Social Spheres of Plant Use 


In the two Neolithic sites presented, people’s social 
status is difficult to grasp from an archaeobotanical 
point of view. However, the low number of archaeo- 
botanical finds that are common for the Neolithic 
in general (one to eleven finds per litre of soil) may 
indicate a very careful manner of food production. 
The invention of crop production in the Neolithic 
probably is accompanied by an appreciation of each 
single cereal grain. Thus, we might imagine a sphere 
of cautious cereal processing and food production 
where wastage of valuable food is minimised. 


Although there is an extreme difference in absolute 
numbers of the charred finds for both examples 
given here, we can suggest two different social 
spheres of plant use. The ratio of cultivated to 
gathered plants for the settlement site Oldenburg 
LA 77 is cult/gathMN= 81.9. For the megalithic 
tomb Albersdorf-Brutkamp LA 5 in the late Early 
to Middle Neolithic, it is cult/gathMN=0.04, and 
for the Late Neolithic it is cult/gathLN=0.08. Thus, 
in the settlement, we do get some insight into 
crop plant production and consumption. It is the 
cereals that are overrepresented, as threshing 
remains or waste they are present but rare. The 
cereals from the sunken floor either got charred 
accidentally during food preparation or the whole 
house that contained the cereals burnt down. The 
corresponding threshing remains of the assemblage 
show that emmer was stored in spikelets, whereas 
for barley the whole ears were stored. Other finds 
such as gathered plant remains occur as additional 
background information from unspecific pits (Fig. 
8.31). On a regional level, for the northern German 
Early and Middle Neolithic, an overrepresentation 
of crop plants in settlements is shown for a total of 
six domestic sites, whereas four tomb sites display 
the reverse picture with a dominance of gathered 
plants; if only relevant investigations with >50 
seeds/fruits for settlements and >10 seeds and 
fruits for tombs are considered and chaff remains 
are disregarded completely (Kirleis et al. 2012, Fig. 
9). 


On a supra-regional level, there has been a long 
debate on the relevance of crops versus gathered 
plants in the British and Irish Neolithic, where 
material from settlement sites and causewayed 
enclosures was investigated. Studies by Moffett et 
al. (1989) and Robinson (see Hey et al. 2003) have 
revealed a clear dominance of hazel nutshells in 
the plant spectra at several sites. At the Yarnton 
Floodplain site in Oxfordshire, gathered plants were 
interpreted as representing a special collection that 
may not represent everyday diet. Based on this, a 
debate about the sedentary or mobile character 
of Neolithic society was initiated. However, since 
plant remains from several house structures have 
now revealed cereal storage (e.g. Fairweather 
and Ralston 1993; Monk 2000), the importance of 
cereal cultivation is unquestioned. Nevertheless, 
collected fruits like crab apple, blackberry, sloe and 
hawthorn have been regularly found in charred 
plant assemblages. In contrast to the northern 
German assemblages, the gathered plant spectra 
are dominated by several hundred to thousands of 
hazel nutshell fragments, and taphonomic factors 
must not be overlooked. For the causewayed 
enclosures and other ‘ritual’ sites in Britain and 
Ireland, it remains an open question whether the 
plant remains - be it crops or gathered plants - 
represent ceremonial burning and deposition or 
arise from disposal of everyday burnt waste (Jones 
and Rowley-Conwy 2007; Bishop et al. 2009). For the 
settlements, both the cultivation of cereals and the 
gathering of wild food plants can be confirmed as a 
usual aspect of Neolithic economy (Robinson 2000). 


What does this tell us about the social organisation 
of the Funnel Beaker societies? As both cereal 
grains and threshing remains are present in the 
domestic sites, we may assume that, during the 
Funnel Beaker period, subsistence economy on 
the household level was the prevalent husbandry 
strategy. Gathered plants served as additional food 
that occurred regularly. Their regular presence 
supports the model of household-based economies, 
as ethnographic studies show that plant gathering 
often is carried out by children or on the family 
level and thus including the children (Chapter 8.5). 


On the basis of the material from the Albersdorf- 
Brutkamp LA 5 tomb, it is extremely difficult to 
separate ritual activities from unintentional factors, 
as we are dealing with poor samples in this case. 
However, one option for reconstructing past plant 
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use might be that the deposition of the plant 
remains was primarily related to the consumption 
of fruits from collected plants as part of a social 
gathering connected to a burial ritual. Still, we 
cannot exclude the possibility that the gathered 
plants, which are all light-demanding species, 
come from the ruderal vegetation within or at the 
edge of the clearing that surrounds the megalithic 
tomb. The social status of the people buried inside 
in the tomb is most probably expressed through 
the impressive grave monument itself that shows 
the importance of the site (Fig. 8.32). As mentioned 
above, it additionally functions as a place of social 
identification that furthers the affiliation of 
individuals to a particular group. The burial ritual 
may be linked to a food rule related to a particular 
social group (see Chapter 8.1). The charred nutshells 
of hazel and seeds of raspberry show that the people 
involved continued to favour plant gathering, in 
particular if the world of the ancestors is of concern. 
Proposing that the burial ritual might be connected 
with former Mesolithic traditions is difficult to 
prove because, unfortunately, evidence for the 
Early Neolithic I time-span (EN I; 4100-3600 cal. 
BCE) is weak in general. In the Late Neolithic, two 
flint daggers were deposited in the grave mound 
at Albersdorf-Brutkamp LA 5. Late Neolithic bulb 
finds of false oat grass (Arrhenatherum elatius ssp. 
bulbosum (Willd) Schübler & Martens) hint at a 
ritual fire on the grave mound. The gathering of 
the starch-rich, lowest swollen stem internodes 
of false oat grass for dietary purposes might be 
considered, as well as its occurrence in the natural 
vegetation (Engelmark 1984; Jensen et al. 2010; Preiss 
et al. 2005). In Europe, evidence for Neolithic bulbs 
of false oat grass is rare. Finds are usually related 
to cremation graves and thus date to the Bronze 
Age and more recent periods (Roehrs et al. 2013). 
In this case, Arrhenatherum bulbs are interpreted 
as having been awarded a high symbolic value and 
thus were intentionally deposited in ritual contexts 
(Viklund 2002). This is in analogy to the deposition 
of onions from asphodel (Asphodelus spp.) which 
occur in Hellenistic graves. Asphodel is mentioned 
as the lily of the Elysian Fields in Greek mythology 
(after Engelmark 1984). To conclude from this, 
the occurrence of Arrhenatherum bulbs in the Late 
Neolithic Albersdorf grave mound may hint at an 
exceptional social context. 


Only one other archaeobotanical report on a central 
German Neolithic tomb is available. A mass find of 


cotton thistle (Onopordum acanthium L.) seeds was 
discovered at the non-megalithic stone chamber 
grave of Kreienkopp II close to Ditfurt in Sachsen- 
Anhalt, dating to 3440-2840 cal. BCE (Hellmund 
2008). Ruderals dominate the plant assemblage, 
while einkorn (Triticum monococcum), emmer (T. 
dicoccum) and barley (Hordeum vulgare) were also 
present, mainly as chaff. In addition, gathered plants 
such as blackthorn (Prunus spinosa) and hackberry 
(P. cf. padus) occurred. All the finds are interpreted 
as grave goods. As most of the Prunus stones had 
been opened by rodents before charring, it is 
assumed that the fruits had been deposited before 
the burning of the grave chamber and, therefore, 
due to this delay, grains are rarely preserved in the 
burial context. Finally, we must note that too few 
Neolithic tombs have been investigated so far to 
come up with a general picture of the relevance of 
plants in Neolithic burial contexts. However, these 
very first results show that plant assemblages in a 
burial ritual differ from assemblages of economic 
plant use in domestic sites. 


Conclusions 


In the Funnel Beaker period when agriculture was 
established for the first time in northern Germany, 
a subsistence economy on household level was 
prevalent. Gathered plants, often regarded as 
substitution foods, contributed to daily diet on a 
regular basis. Surplus production had not yet been 
developed, and we may be able to trace the very 
first steps of division in labour that follows after 
the introduction of the ard. From the two examples, 
we deduce that, apart from being connected to the 
economy, the meaning of husbandry and gathering 
can be placed within the ratio of domestic/social 
activities at the sites. The most important driving- 
factor for plant choice within a specific cultural 
context seems to be whether we are dealing with 
a domestic or a ritual context. If the settlement is 
compared with the tomb, collected fruits are over- 
represented in the grave deposits and indicate a 
rite de passage. Meanwhile, the settlement shows 
mainly evidence for crop plant use and can be 
separated from the tomb, the former being the 
primary economic sphere. Ongoing research on the 
important settlement site and on further domestic 
and ritual sites will show whether or not we can 
generalise about the separation of different social 
spheres of plant use in the Neolithic. 


8.7. LEGAL CONSTRAINTS INFLUENCING CROP CHOICE 
IN CASTILLE AND ENVIRONS FROM THE MIDDLE AGES 
TO THE 19TH CENTURY: SOME EXAMPLES 


José Luis Mingote Calderön 


In the past, laws unquestionably influenced choices 
in many agricultural issues. These legal regulations 
show the dialectical relationship between top-down 
imposition and what we can glimpse through them 
of local practices. Such documents do indeed tell us 
something about peasant customs, whereas these 
rules are under broad general powers and, at the 
end, they must be sanctioned by royal power. That 
is to say, these laws mark a theoretical horizon for 
action that is not always precisely respected in day- 
to-day life. However, with the passage of time over 
the centuries (from the twelfth to the nineteenth 
century), these legal texts display clear patterns 
concerning some of the ways of life documented 
by ethnographers who worked on Spanish pre- 
industrial society. Options to grow particular 
crops were, for instance, strongly influenced by 
the enforcement of regulations. Throughout the 
Middle Ages and up to the nineteenth century 
there were, however, many examples (particularly 
in times of crisis) of the difficulties of streamlining 
the regulatory process. So, in spite of the fact that 
life was governed by laws and regulations, in Spain 
there were many circumstances in which these 
regulations were not systematically followed. This 
is, at least, what in the thirteenth century a canon 
from Segovia recalled when referring to the way 
vineyards should have been worked: 


‘since I started to attend the church I never saw any more 
this way of working’ 


(‘esta costumbre non la vi guardar en ninguno desde que fuy en 
la eglesia’ Garcia Sanz et al. 1981, 133). 


This contribution deals with examples of the 
limitations imposed by the numerous regulations 
(municipal ordinances) farmers have been faced 
with regarding agricultural choices. Data comes 
from private and public legislation from Castile 
and León. Both tenant contracts for renting fields 
and municipal ordinances (Ordenanzas) from the 
twelfth century to the end of the 19th century are 
the main types of documents analysed. In particular, 
the texts selected consist of renting contracts from 
the clergy of the Cathedral of Segovia (thirteenth 
century), ordinances from the fourteenth to 
the sixteenth centuries and private contracts 
(nineteenth century). 


The Clergy of Segovia’s Cathedral: 
Examples from Renting Contracts 


Contracts for land renting included agreements 
concerning the way fields should remain at the end 
of the contract period. There were also indications 
on the manner in which the field had to be worked. 
Not only did the new tenant have to follow the 
practices carried out by the previous renter, but the 
crops cultivated also had to be the same, namely, 
wheat, rye and barley: 


'and at the end of the contract I shall leave 20 obradas sown 
(a traditional unit of measure for land area equivalent to ca 
4000 m?): eight with wheat, ten with rye and two with barley’ 


(‘e devo dexar [at the end of the contrac] sembradas veynt obradas: 
las ocho de trigo e las X de centeno e las dos de gevada’ García 
Sanz et al. 1981, 129). 
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There were also many rules concerning the range 
of crops tenants had to sow and pay back to the 
landlord, mainly rye, wheat and barley: 


‘I took for sowing wheat 20 fanegas (unit of capacity); rye 
20 fanegas, barley 16 fanegas’ 


(‘Item tomé pora simiente trigo, XX fanegas; centeno XX fanegas; 
cevada XVI fanegas’ Garcia Sanz et al. 1981, 110). 


A distinction was made between crops for human 
food and species mainly used for fodder. There 
were species like rye that could be used for both 
humans and animals, while others such as lentils 
were generally fed to animals: 


‘Ten moyos (unit of capacity) for fodder and sowing’ and 
‘one and a half fanegas of lentils for fodder’ 


(‘X moyos de centeno pora ceva e sembrar’ and ‘e fanega e media 
de lenteias pora ceva’ García Sanz et al. 1981,142, 136). 


Texts also bring together examples of the obligation 
to grow a particular crop of a particular species well 
adapted to certain soils of a region. This is the case 
of rye in the area of Segovia: 


‘after having accepted what the division established, I 
found lands only valid for rye which can have an extension 
between nine or ten obradas’ 


(‘Otrosst depués que lo tomé falle tierras que son pora centeno en 
que puede aver de IX obradas fata X’ García Sanz et al. 1981, 119). 


Whenever changes or modifications to the agree- 
ment were made, these were explicitly recorded. 
For example, there are documents which record 
decisions made to use specific species for grafting 
or to grow particular crops such as almond trees: 


‘and in these vineyards there are five cherry trees which 
I grafted with ‘borrinos’ (local name for wild cherry tree) 
and two new almond trees that I planted... 


(y en estas viñas ay cinco cerezos que yo enxerí de borrinos’ [...] “e 
dos almendros nuevos que yo pus’ García Sanz et al. 1981, 127). 


Bylaws from the Fourteenth and 
Sixteenth Centuries: Some Cases 


As shown in texts, in many regions the choices to 
grow crops were clearly limited by the existing 
bylaws. In addition, there were also laws that 
prohibited cultivation. However, these regulations 


could also not be respected and therefore the 
wrongdoer could be penalised with the loss of the 
harvest. In 1583, in Buitrago (Madrid province; 
Fig. 8.36) triennial rotation was enforced and 
subsequently the failure to comply with the law 
could lead to the use of that particular harvest by 
other people. 


‘It was ordered that the quiñones (portions of land for sowing) 
could not be sown every year but every three years, leaving 
one in fallow under penalty of 600 mrs (maravedí, a former 
Spanish monetary unit) for those not following this rule 
and of free access to use the harvest of these lands by other 
people and the same applies to all tercios (thirds in which 
the space is divided up) in all the localities of the region...” 


(‘Otrosi hordenaron e mandaron que los quiñones no se puedan 
senbrar un año tras otro más que de que se sienbren a trecero año 
que pase un año de claro sin que se sienbre so pena que el que de 
otra manera lo senbrare tenga de pena seiscientos mrs. rrepartidos 
según dho es, e qualquiera pueda comer libremente el pan que 
estuviere en los tales quiñones e lo mysmo sea e se entienda en los 
tercios de los lugares de esta tierra’ Fernández García 1966, 28). 


Examples are also available on the obligation to 
grow specific products in gardens. A clear case 
comes from Ordenanzas relating to Villatoro (Avila 
province, in 1503; Fig. 8.36) where people were 
forced to grow onions, leeks and cabbages: 


‘whoever had land in the soto (site on the banks and 
meadows with trees and shrubs), either private or rented, 
is compelled to sow vegetables, at least two eras (physical 
space whose dimensions are unknown) of onions and two 
furrows of leeks and five of cabbages’ 


(que qualquiera que toviere heredad en el soto, suyo o aRendada, 
que sea obligado a poner ortaliza, a lo menos dos eras de cebollas e 
dos surcos de pueros e cinco surcos de vergas’ Blasco 1933, 399). 


Another example comes from Pedraza de la Sierra 
(Segovia province, in 1400 and 1474; Fig. 8.36) where 
people were obligated to sow garlic: 


‘everyone having a vegetable garden should grow two bracos 
(surface unit) of garlic under penalty of 60 maravedís (former 
Spanish monetary unit) for the concejo (formal meeting of 
all residents, married men only)’ 


(e cada vno que huerto tuviere que ponga dos braços de ajos so la 
dicha pena de los dichos sesenta maravedís para el dicho concejo" 
Franco Silva 1991, 131, 139-140). 


Finally in La Alberca (Salamanca province, in 1515, 
1568, 1616 and 1668; Fig. 8.36) farmers were obliged 
to grow leeks and cabbages: 
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Fig. 8.36. Map of Spain with the locations mentioned in the text: 1) Villatoro; 2) Pedraza de la Sierra; 3) La Alberca; 4) Buitrago; 5) 
Martos; 6) Gélida; 7) Santa Coloma de Farnés. Map: R. Lugon, J.-C. Loubier and A. Chevalier. 


‘each should plant five arroyos (unit of surface) with leeks 
and two rregaderas (unit of surface) with cabagges' 


(que... cadauno ponga cinco arroyos de puerros e dos rregaderas 
de coles e dende arriva el que mas quisiere poner' Berrogain 
1930, 420). 


Inthe same area when the commons were privatised, 
owners had to plant chestnuts: 


‘Each lucky neighbour possessing a piece of land has to 
plant 10 or more chestnuts if he wishes or if the trees fit 
in the space' 


(‘Cada vecino al que le tocó en suerte un pedazo de tierra debe 
poner diez castafios o mas, si quiere y caben en ese espacio’ 
Berrogain 1930, 433). 


In order to obtain certain rights within the com- 
munity, there were detailed regulations which 
established the quantity and type of crops to 
be grown. In Segovia, in 1514, these regulations 


involved both wheat and vine (Riaza 1935, 486- 
487). On many occasions, the agrarian products 
were stolen, and this situation led to either the 
abandonment of the land or the decision to stop 
growing the species generally stolen (commonly 
vines and garden crops). This is clearly stated in the 
bylaws of Pedraza de la Sierra in Segovia province 
(Franco Silva 1991, 128). 


Examples from Nineteenth Century 
Contracts 


The limitations imposed by laws also continued 
during the nineteenth century. Again, there were 
rules for establishing the way fields (vineyards, 
cereal fields) had to be left at the end of the renting 
period. This is well attested in many areas of the 
Iberian Peninsula. For instance, in Santa Coloma de 
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Farnes (Barcelona; Fig. 8.36), the tenant needed to 
follow the customs of the region maintaining the 
existing crops to avoid losses in productivity: 


‘The tenant farmer has to cultivate the rented land following 
the rules and customs of a good farmer, conserving the equal 
distribution of trees, crop systems, etc., and performing 
the corresponding farm work so the fields maintain their 
condition, state and current value’ 


(‘El colono 6 arrendatario ha de cultivar la tierras que se le 
arrienden d uso y costumbre de buen labrador, conservando 
igual distribución, árboles, sistemas de cultivo, etc., y practicando 
las labores correspondientes, para que no desmerezcan de sus 
condición, estado y valor actual’ Espejo 1900, 179). 


The concept “good farmer’ reflects “the way it should 
be’ in agricultural work and this is well known to 
everyone. 


The landowner could also provide the seed to be 
sown to the tenant, leading to the cultivation of 
certain crops such as wheat, barley, chickpeas, 
broad beans, einkorn or bitter vetches. A good 
case is represented by the practices carried out 
in Albacete where the landowner provided 75% of 
the sowing seed in the sharecropping contracts 
(Espejo 1900, 102-103). Another example comes 
from Gélida (Barcelona; Fig. 8.36) where, after the 
grape phylloxera epidemic, farmers were forced to 
plant American stocks provided by the landowners: 


“the farmer will plant at his own expense the resistant 
American stocks given by the landowner’ 


(plantará á sus costas las cepas americanas resistentes que el 
propietario le entregará”, lo que deberá estar hecho en un plazo 
de seis años” Espejo 1900, 149). 


In some cases, as for example in Sevilla, the contract 
established the division of the field into thirds 
with clear indications on the kind of crop that 
had to be sown in each. Altering the system was 
forbidden (Espejo 1900, 40-41). Another example 
from Sevilla illustrated how tenants had to follow 
the rules imposed by owners and, at the end of the 
contract, give back the allotment cultivated in the 
same state as it was delivered at the beginning of 
the agreement. In this particular case, the ban on 
growing cereals in the home garden is clearly stated: 


“the garden existing in the property has to be given back 
to the owner in the same state as it was delivered at the 
beginning of the renting period. The sowing of cereals is 
not allowed” 


(‘la huerta que existe en la finca se entregarán (sic encargarán) 
los colonos de ella sin aprecio, entregándola á su salida en igual 
forma, no pudiendo sembrar en la misma semilla de raspa’ Espejo 
1900, 48). 


A further example comes from Martos (Jaén; Fig. 
8.36) where there is a prohibition on sowing some 
cereal and legume varieties under the olive trees: 


‘The tenant undertakes not to sow wheat, barley, einkorn 
or bitter vetch under the olive tress’ 


(el otorgante se obligará á no sembrar los suelos de los olivares 
de trigo, cebada, escaña ni yeros’ Espejo 1900, 78). 


In some cases, as for example in Aragón, the 
improvements carried out on fruit trees and garden 
products were quantified. This implied that there was 
acertain amount of flexibility and that some changes 
were starting to be introduced (Espejo 1900, 202). 


Conclusions 


In Medieval society, farmers were heavily influenced 
by sometimes strict laws and norms that impeded 
them from choosing the type of crops to be sown. 
This problem was already noted by Jovellanos in his 
Informe sobre la Ley Agraria of 1784-1787. The jurist 
recalled the spread of norms and rules and pointed 
to the need to eliminate them: 


‘What could be judged of the many laws and bylaws that 
have limited the freedom of owners and tenants to use their 
lands, laws that forbid turning arable fields into pasture 
land or the other way round, that limit plantations or that 
prohibit removing vine stocks or trees?” 


(¿qué se podrá juzgar de tantas leyes y ordenanzas municipales 
como han oprimido la libertad de los propietarios y colonos en 
el uso y destino de sus tierras, de las que prohíben convertir el 
cultivo en pasto, ó el pasto en cultivo, de las que ponen límite a las 
plantaciones, ó prohíben descepar las viñas y montes’ Jovellanos 
1968, 37). 


These regulations were generally assumed by the 
population who saw in them a body of knowledge 
which was easily understood and shared by every- 
body. The local community was considered as a 
proper unit in which the same rules involving 
agricultural decisions were equally applied to 
everybody. This was a way to avoid problems and 
conflicts. It was common to find that farmers 
sharing a particular cultivation area grew the same 
crops and more importantly, most of the farming 
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work related to those crops had to be carried out 
by all the tenants and this was carefully controlled. 
The interests of the landlords and owners overrode 
those of the tenants. The latter grew whatever the 
owner decided and in the way they powerfully 
imposed. The same applied to the distribution of 
agrarian production and its marketing. 


Peasants under a feudal regime (under royal power, 
church or manor domain) with communitary 


guidelines (expressed in the concejo and their 
regulations) may implement rules that later are still 
present in the beginnings of a capitalist agriculture, 
in the nineteenth century. The change in the 
organisation of society is deep-reaching and one 
aspect has changed drastically: the control exercised 
on daily life in the old regime, by the community 
itself, for the vecinos (among neighbours), is diluted 
in behavior patterns that no longer have a legal 
status. 


8.8. LATE CLASSIC MAYA PROVISIONING AND 
DISTINCTION IN NORTHWESTERN BELIZE 


David J. Goldstein and Jon B. Hageman 


Introduction 


Our investigation into food preparation and use 
at two small Late Classic Maya settlements in 
northwestern Belize indicates that the Ancient 
Maya developed an active set of codes or foodways 
for the use of certain foods (Douglas 1971, 61; 
Keller Brown and Mussell 1997). Feasting, when 
contrasted with daily food use in less ceremonial 
settings, exemplifies the kind of contrast in food 
use that Douglas (1971) argues is emblematic of 
social codes used to actively establish and maintain 
social hierarchy. Our work focuses on this coding 
as expressed by two residential units within a Late 
Classic (CE 600-900) lineage. At our case study site 
of Guijarral, a rural site in northwestern Belize, we 
recovered archaeobotanical datasets associated with 
periodic feasting near ancestor shrines as distinct 
from daily domestic activities near housemounds. 
The consumption of specific foods in specific 
places created and reinforced within-group social 
inequality during the Late Classic. Our data include 
plants generally held to represent comestibles 
outside of the agricultural complex considered 
as ‘traditional’ by Mayanists (Coe 1994; Fedick 
1996; Reina 1967; Sharer 2005). In keeping with 
the concept of how the historical and ecological 
realities impacted the resource base in our study 
area, the species encountered indicate a heavy 
reliance on successional forest species. That these 
species were used for performing both daily food 
production and feasting is in line with results from 
other lowland tropical areas, where successional or 
disturbance response species provide the backbone 
to subsistence (Rappaport 1984; Moran 1990; Baleé 
and Erickson 2007). 


The Pre-Hispanic Context 


The ecological history constructed for northwestern 
Belize indicates a trend of increasing deforestation 
from the Middle Preclassic through Late Classic 1 
(1000 BCE-CE 700). Pollen cores indicate a marked 
increase in maize and other pollens associated 
with human agricultural disturbance (Marchant 
et al. 2002), such as grasses and asters. With the 
exception of some plant families with a high 
abundance of economically important plants such 
as the Sapotaecae, primary forest taxa are absent 
(Dunning et al. 1999, 654). Similar data from across 
the Yucatan Peninsula during Late Classic 2 (CE 
700-850) are interpreted as demonstrating further 
agricultural intensification. Sediment core data 
correlate increasingly heavy phosphate loads with 
the presence of an increased land clearance, and 
this is attributed to a surge in shifting agriculture 
and settlement (Curtis et al. 1996; Hodell et al. 1995). 


In northwestern Belize (Fig. 8.37), this intensifica- 
tion of land clearance is evinced through geo- 
archaeological investigations at the mouths of 
drainages intersecting with bajo (seasonal swamp) 
margins. These excavations yielded buried peats 
containing aquatic plant pollen. Dunning et al. 
(1999, 655) use this evidence to argue that, by the 
beginning of the Early Classic (CE 250), the bajos in 
northwestern Belize had been transformed from 
perennial to annual wetlands through infilling 
processes, and that much of the region’s sloping 
upland terrain was ‘largely devoid of soil cover’ 
(Dunning et al. 1999, 656). Though land clearance 
was widespread and transformed much of the 
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landscape during this era populations would not 
peak for several centuries. 


Settlement pattern studies indicate a significant 
and profound population increase shortly after CE 
700. Around CE 650 the population density, based on 
settlement extension and functional architecture, is 
estimated at about 110 persons per km?. 150 or so 
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years later, this density is estimated at 510 persons 
per km? and includes increased construction in 
the regional major centres (Adams et al. 2004). 
As populations increased, houses and farms were 
constructed in ever more marginal landscapes, 
where large-scale modifications to the land were 
implemented and added to earlier infrastructure 
to increase agricultural productivity. Agricultural 
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land became scarce, and corporate groups such as 
lineages arose to secure resources and manage their 
use (Hageman and Lohse 2003). 


In sum, by CE 700 the environment of northwestern 
Belize had been severely degraded as a result 
of widespread and long-term human impact. 
Populations in the area quintupled between CE 
700 and 850, while facing diminishing amounts of 
arable land. Agricultural terraces appear in greater 
numbers during this period and are ostensibly 
interpreted as ways to conserve soils and permit 
marginal areas to sustain more intensive agricultural 
use. Shifting agriculture is thought to have been 
practiced on these terraces. Lineages emerged in 
parts of northwestern Belize as a potential means of 
securing productive resources and minimising risk, 
particularly in areas where resources were in high 
demand (Hageman 2004; Hageman and Lohse 2003). 


Guijarral: A Late Classic Maya Rural 
Settlement 


The small ritual centre and settlement of Guijarral 
is situated eight km east of the Late Classic centre of 
La Milpa, in the Three Rivers Region of Guatemala, 
Belize, and Mexico (Fig. 8.37). The site is near 
the edge of the western Rio Bravo Escarpment, 
straddling an intermittent drainage that flows 
from the escarpment at the east to a western bajo 
(upland swamp: Fig. 8.38). The settlement includes 
several housemounds, a few small plaza groups, 
and a single two-courtyard ceremonial or elite 
architectural enclosure. This last group contains 
two shrines in the form of small pyramids at its 
centre. Research at the site included the record of 
140 hillslope and cross-channel terraces in the 0.5 
km? area. Regionally, this concentration represents 
a major investment in landscape modification. This 
phenomenon parallels ethnographic examples 
cross-culturally as suggesting that Guijarraleños 
were invested in the maintenance and extraction of 
all productivity potential from their surroundings, 
and concerned with sustaining dependable and 
consistent production levels (Dunning et al. 2003; 
Hageman 2004). 


Guijarral’s developmental history is long-lived and 
socially complex. From the relative chronology of 
ceramic finds, we know that the site and some of its 
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Fig. 8.38. Contour map of Guijarral site core and study area. 


surrounding households were occupied during the 
Late Preclassic and Early Classic. This continuity at 
the surrounding and less impressive plazuela groups 
(plazas bounded by two or more buildings; oriented 
toward cardinal directions) reveal an 800-year 
occupation period. The smaller of the two pyramids, 
in the Guijarral site core, was constructed at the 
end of the Early Classic, at about CE 550, but the 
remaining construction dates to Late Classic 2 (CE 
700-850). As with later and contemporary Maya, 
the house of the lineage head, and the seat of group 
power, is denoted by the shrine. 


The research area is circumscribed on the west by a 
bajo, to the south by a large intermittent drainage, 
and on the east and north by the escarpment. The 
terraces and shrines, emblematic of organised labor 
investments in the landscape, reflect the boundaries 
of the area’s resources and a corporate claim to the 
landscape, respectively. Comparable to other Late 
Classic Maya sites, feasting is indicated through 
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Feasting Middens Domestic Middens 
Xunantunich Guijarral Xunantunich Grupo 
Group D Paco 15 Site Centre Plazas Chispas 
Bowls, Plates, 
Food Prep and 
Serving Pots 7245% 64.26% 64.55% 50.46% 50% 
Jars and Food 
Storage Pots 26.50% 27.70% 35.44% 48.82% 50% 
Fig. 8.39. Distribution of ceramic forms at Xunantunich (LeCount 2001), Paco 15 (Fox 1996), and the study area (Hageman 2004). Figures 


represent percentages of the ceramic assemblage at each site. Not 
1:1 ratio of food storage to food preparation and serving vessels. 


a predominance of food preparation and serving 
vessels in middens associated with ancestral shrines 
(Fig. 8.39). This holds for Guijarral, where almost 
65% of the ceramics recovered from the site centre 
were from food preparation and serving vessels, 
compared to 50% from regular domestic contexts 
(Fox 1996; Hageman 2004; LeCount 2001). 


Plant Use at Guijarral in the Late Classic 


Given that the ceramics associated with specific 
architectural features indicated the presence of 
ancient feasting, we were interested in what was 
being consumed at these feasts and the degree 
to which these items differed from those foods 
consumed as part of the daily diet. In 2005 and 2006 
we excavated middens in two residential groups at 
Guijarral. The first was the site centre (referred to 
here as GSC to distinguish the primary residential 
group from the rest of the site), identified with 
ancestor shrines and feasting. The second was 
Chispas, a small residential plaza group atop a 
hill some 100 metres away from GSC. Excavations 
covered eight metres’ at each midden. We excavated 
the middens in 10 cm levels, collecting four metres 
of soil from each 1 m x 1 m x 0.1 m level. We then 
used flotation and dry standard series fine-screens 
to recover archaeobotanical remains. While all of the 
soil samples were examined, our report represents 
the materials recovered from 21 cm below the 
ground surface as bioturbation (disturbance of the 
sediment or soil by the activity of plants or animals) 
was less evident and this material is likely better 
preserved. 


We recovered 3,738 charred or mineralised items. 
Of these, 1,710 were recovered from GSC's middens 


all ceramics were used for food. Note that domestic middens have 


associated with the feasting ceramic assemblage and 
2,028 were from the Chispas' middens associated 
with primarily domestic, non-feasting ceramics. 
Between the two contexts, 190, or 4.196 of the total 
individual plant remains, were unidentifiable. This 
leaves some 2096 of our materials as unknowns 
needing further study to arrive at determinations. 


Guijarral Site Centre (GSC) Feasting Plant 
Assemblage 

We have assigned seven different taxonomic 
determinations (n-205; 1096 of GSC assemblage) 
to plant remains recovered exclusively in the 
feasting contexts at GSC (Fig. 8.40). An additional 
12 items require determination (n-109; 596 of GSC 
assemblage). Together the remains from these taxa 
comprise 896 of all the taxa recovered from both 
sites. Many of these taxa are known to have been 
utilised by the historic and ancient Maya. Yet, we 
recovered several plant remains that are known 
to be used ethnographically and ethnohistorically 
by the Maya in feasting, including Amaranthus 
sp. (amaranth, n-3), Guazuma sp. (guácima, n-5), 
Orbigyna sp. (babassu, n-1) Psidium sp. (guava, n-2), 
and Zuelania sp. (arbol caspa, n-2). Ecologically 
speaking, for the lowland rainforest of northwestern 
Belize these are not uncommon taxa. What is of 
interest, however, is that these are disturbance 
taxa associated with human clearance and/or 
treefalls. In no case are they strictly associated 
with open air agriculture, or specifically milpa 
(traditional Mesoamerican shifting agriculture) 
agroecosystems. The recovered taxa are common in 
successional and modern agroforestry throughout 
the region today, including the use of Zuelania sp., 
Psidium sp., and Orbigyna sp. (Atran 1993). Aside 
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: vers Guijarral cular! 
Family Determination Raw Data Ubiquity 
(n=11 Lots) 
Asclepidaceae | Asclepias sp. 191 81.8% 
Unknown UKN #35-FS19 45 45.5% 
Unknown UKN #28-FS7 28 27.3% 
Unknown UKN #34-FS19 6 27.3% 
Amaranthaceae | Amaranthus sp. 3 8.2% 
Flacourtiaceae | Zeulania sp. 2 8.2% 
Myrtaceae Psidium sp. 2 8.2% 
Sterculiaceae Guazuma sp. 5 8.2% 
Unknown UKN #39-FS19 4 8.2% 
Unknown UKN #44-FS20 3 8.2% 
Arecaceae Orbigyna sp. 1 9.1% 
Burseraceae UKN #195-FS4 1 9.1% 
alvaceae Malva sp. 1 9.1% 
Unknown UKN #24-FS7 3 9.1% 
Unknown UKN #38-FS19 2 9.1% 
Unknown UKN #45-FS20 7 9.1% 
Unknown UKN #49-FS20 3 9.1% 
Unknown UKN #50-FS20 4 9.1% 
Unknown UKN #56-FS29 3 9.1% 
Fig. 8.40. Taxa exclusive to feasting at Guijarral. 


from their incidence, South American lowland 
rainforest agriculture models accept the importance 
of these species in agricultural and cultural contexts 
(Denevan 2007). These species offer shade cover, 
regenerate quickly and survive well as renewable 
resources in terrace-based agricultural systems, 
such as those recovered at Guijarral (Clement 2007). 
The trees have predictable and consistent fruiting 
seasons while providing timber, renewable fuel 
resources, and protection from erosion even when 
the field systems directly associated with them are 
not undergoing active cultivation (Atran 1993). 


These taxa have documented medicinal and 
ceremonial uses among modern Maya, and may have 
been used similarly in the past. Zuelania sp. (n=2) 
may be Zuelania guidonia, (Sw.) Britt. and Millsp., 
common in contemporary forests of northwestern 
Belize. For the modern Yucatec Maya, the bole of the 
tree serves as a game where people are invited to 
climb a greased tree trunk during certain festivals, 
e.g. carnival (Roys 1931; Atran et al. 2004). The 
leaves, when ground into a fine paste, present an 


alkaloid that is used as a diuretic and pain reliever. 
Psidium sp. is known in the form of Psidium guajava, 
L. (guava), for its fruits. Guazuma sp., potentially 
Guazuma ulmifolia, Lam., has been used in the Maya 
lowlands for producing fermented beverages, and 
by ethnographic extension may represent potential 
parts of ritual feasts (Roys 1931; Atran et al. 2004). 
Guazuma sp., arelative of Theobroma cacao, L. (cacao), 
is sometimes used to make a ritual beer. We also 
have seeds from what might be Bursera sp. in our 
feasting context, UKN #195-F.S.4. Different incenses 
are made from the sap, fruit, bark, and leaves of 
Bursera copal, L., (Stross 1997; Roys 1931; Atran et 
al. 2004). While several archaeological examples 
of Bursera sp. seeds are known, most are from 
construction fill or agricultural canals at sites such 
as Cuello, Pulltrouser Swamp and Tikal (Lentz 1999). 
The connection of these remains with the feasting 
ceramic assemblage suggests that these items were 
associated with festal events. 


Other food consumption species include Amaranthus 
sp. This isa commonly used source of greens that can 
be boiled and eaten as an important dietary source 
of fibre and iron in the rainforest (Bye 1981; Roys 
1931). Amaranthaceae species native to the region 
are associated broadly with agricultural activity and 
specifically human disturbance, as weeds growing 
in open fields. The presence of amaranth seed here 
indicates the potential collection and processing of 
this resource as a foodstuff in the performance of 
daily and festival events. Orbigyna sp. likely O. cohune, 
(Mart.) Dahlg. ex Standl., or cohune palm fruits are 
an additional reminder that non-domesticated 
and ordinary plants were associated with human 
activity in the Mesoamerican rainforest (Atran 
1993). These provide palm oil and also nut meats 
not dissimilar in flavor and texture to coconut, Cocos 
nucifera, L. Each of these plants could have played 
substantial roles as ordinary commodities that were 
transformed into extraordinary items in feasting 
contexts (Kaliék 1997). 


Domestic Non-Feasting Plants from Chispas 


We determined the presence of nine taxa (n=73; 
4% of Chispas assemblage) that occur only in the 
middens together with domestic non-feasting 
ceramics (Fig. 8.41). They comprise 2% of the all 
the plant remains recovered from both sites. Of 
these taxa, only Potamogeton sp. (pondweed) has 
been determined (Fig. 8.42). Potamogeton sp. is found 
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. -— Chispas Chispas 
Family Determination Raw:Coùnt Ubiquity 
(n=9 Lots) 
Fabaceae UKN #11-FS1 5 33.3% 
Fabaceae UKN #6-FS1 27 22.2% 
Unknown UKN #14-FS1 3 22.2% 
Alismataceae | Potamogeton sp. 3 .1% 
Verbenaceae | UKN #5-FS1 4 1% 
Pachychilidae | Pachychilus sp. 2 1% 
Unknown UKN #26-FS7 3 1% 
Unknown UKN #31-FS7 3 1% 
Unknown UKN #32-FS7 11 1% 
Unknown UKN #51-FS13 13 1% 
Fig. 8.41. Taxa exclusive to domestic contexts at Chispas. 


in standing water or ponds, easily found growing 
in the nearby bajo during the rainy season (Roys 
1931; Atran et al. 2004). Recovery of seeds in house 
middens is not completely unexpected, as these 
were historically collected, stewed and consumed 
as leafy greens (Roys 1931). 


Eight other taxa are present only in the domestic 
middens at Chispas. These taxa, including two 
legumes/pulses (Fabaceae) and one from the vervain 
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family (Verbenaceae), are potential indicators 
for foodstuffs or daily-use materials, heretofore 
unrecognised by other investigators in non-elite 
household settings. In the case of UKN#11 and 
#6 they were present in several of our excavation 
units. Their increased ubiquity potentially signifies 
that their presence is not a chance occurrence 
and instead is related to human preferences and 
activities at this residence. UKN#11, based on its 
morphology, is likely a tree legume; these are trees 
common around the site today, whose sap, bark, 
wood, and fruits are/were used by the modern and 
historic Maya (Roys 1931; Atran 1993). 


Plants Common to Both Feasting and Non-Feasting 
contexts 


14 determined taxa appear in both midden types 
(n=660: 20% of the total assemblage (Chispas + 
GSC) Fig. 8.41). These include species of locustberry 
(Byrsonima sp.), yarumo (Cecropia sp.), South 
American mountain bamboo (Chusquea sp.), maize 
(Zea mays L.) and unknown seeds from the Families 
Fabaceae, Asteraceae, and Solanaceae. Additionally, 
we recovered evening-primrose (Oenothera sp.), 
Family Onagraceae, seeds (n=67) from both sites. 
This plant is not found in the region today, though 
it is the most common determined taxon from both 


Family Determination | Chispas Raw Chispas Guijarral Raw Guijarral Overall Raw Overall 
Count Ubiquity Data Ubiquity Count Ubiquity 
(n=9 Lots) (n=11 Lots) (n=20 Lots) 

Onagraceae Oenothera sp. 43 77.80% 24 81.80% 67 80.00% 
Unknown UKN #20-FS7 51 77.80% 10 27.30% 61 50.00% 
Poaceae UKN #37-FS19 6 22.20% 9 54.50% 15 40.00% 
Unknown UKN #13-FS1 22 44.40% 15 27.30% 37 35.00% 
alphigiaceae | Byrsonima sp. 12 33.3096 11 18.20% 23 25.00% 
Fabaceae cf. Fabaceae 2 22.20% 2 18.20% 4 20.00% 
Poaceae cf. Poaceae 1 11.10% 5 27.30% 6 20.00% 
Asteraceae cf. Asteraceae 1 11.10% 3 18.20% 4 5.00% 
Poaceae Chusquea sp. 1 11.10% 4 18.20% 5 5.00% 
Solanaceae UKN #4-FS1 2 22.20% 9.10% 3 5.00% 
Unknown UKN #7-FS1 3 22.20% 27 9.10% 30 5.00% 
Cecropiaceae Cecropia sp. 1 11.10% 9.10% 2 0.00% 
Poaceae Zea mays 2 11.10% 9 9.10% 11 0.00% 
Unknown UKN #33-FS23 1 11.10% 9.10% 2 0.00% 
Unknown Lithics 79 66.70% 232 100.00% 311 100.00% 
Unknown Unid 69 100.00% 125 100.00% 194 100.00% 


Fig. 8.42. Taxa common to both feasting (Guijarral) and domestic (Chispas) contexts. 
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contexts. Some authors have suggested that this 
plant is part of the pre-Hispanic ceremonial snuff 
traditions of the Caribbean and South America 
(Newsom and Wing 2004). Whatever its use may 
have been, its ubiquity in the Guijarral area during 
the Late Classic indicates that the plant and an 
understanding of its ecology were integrated in 
domestic, private settings, as well as potentially 
more ritual affairs. 


Byrsonima sp. (locustberry) is one of several trees 
that produce edible and oil-bearing nuts in the 
Neotropics, and Byrsonima crassifolia, (L.) DC., (craboo) 
is known to be used as a famine food as well as for 
producing fruit preserves and a fermented beverage 
(Puelston 1971; Roys 1931). Cecropia sp. (n=2), may 
represent Cecropia peltata, L., (trumpet tree), which 
is common to house gardens, abandoned fields, 
fallow areas and any disturbed area of the forest. As 
a local medicinal plant; it is used to cure common 
ailments, e.g., flu, fungal activity and fever (Roys 
1931; Atran et al. 2004). In all, given the modern and 
- potentially - the ancient ecological setting, none 
of these three species appearing in either context 
is particularly surprising. Instead their presence 
reinforces the idea that disturbance forest taxa may 
have predominated what was available and useful 
to the Late Classic Maya in the area. 


These plants, associated with both feasting and 
domestic contexts, likely indicate similar resource 
consumption patterns for the households around 
GSC. Furthermore, they demonstrate an overlap 
between daily and festival foods. The presence 
of Z. mays is no exception. We have very limited 
evidence for Z. mays at either site. We recovered 
only seed fragments from Guijarral and cupules, cob 
fragments, only from contexts at Chispas. Hence, 
we interpret Z. mays to have been the common 
denominator for food use at both sites. Rather than 
being restricted to the activities of one or the other 
sites, as described by Spanish Chroniclers (Coe 1994; 
Roys 1931), maize use may have been a basic staple 
to foodways activities at both loci. 


Social Implications of Plant Remains Recovered 
from Guijarral and Chispas 

There is no question that recovering plant remains 
from archaeological contexts in the rainforest 
presents challenges to traditional archaeobotanical 
recovery. This situation is especially so when 


compared with the archaeology of deserts or the 
temperate climate zone. The data presented here 
are limited in their quantity, but their presence is 
a testimony to Ancient Maya foodways, and this 
deserves interpretation and consideration. 


Plants from both our feasting and domestic middens 
are related to smallholding agriculture typical of 
contemporary regional farming systems as well as 
broader Neotropical rainforest subsistence patterns 
(Baleé and Erickson 2007; Clement 2007; Denevan 
2007; Fedick 1994). Maya archaeologists often invoke 
an idealised vision of Ancient Maya food production 
presented by authors like Rice (1990) and Reina 
(1967). In this model, infield and outfield systems 
played major roles in traditional agriculture, similar 
to how they are used in the region today. The data 
from GSC and Chispas, however, demonstrate the 
importance of other kinds of agroecological systems 
in the immediate area, if not regionally, in the Late 
Classic. Apart from the traditional use of gardens 
and fields in production, the Late Classic Guijarral 
relied, to a large extent, on a variety of successional 
species growing between houselots and field 
systems. These spaces generated catchment areas, 
including the fallow terraces. Apart from gardens 
being the reslient catchment area for use in times 
of scarcity (Killion 1992), local foodways included 
a variety of successional species and disturbance 
taxa across social boundaries. 


In this way, successional or resilient plant resources 
were extensively used in potentially different kinds 
of households, serving to increase the breadth of 
the local diet (Winterhalder and Goland 1997). Food 
resources likely included plants from fallow terrace 
agriculture, e.g. tolerated invasives (weeds) near 
habitations and sucessional fruiting trees. These 
resources were, in turn, integrated into marked 
food preferences. As these items were seasonal 
fruits they were used to mark scheduled rituals that 
included foodway expressions, e.g. feasts. 


Returning to Douglas’s (1971) ideas, our data may 
demonstrate remnants of distinction processes 
of foodstuff selection in feasting versus domestic 
consumption at both GSC and Chispas. Given their 
archaeological and historic context, it is clear that 
these two sites were linked through a social bond, 
if not by sightlines alone. Looking more closely, the 
production and consumption residues, e.g. garbage, 
signal that processes of choice and selection of 
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foodstuffs were encoded at both sites. Kaléik (1997, 
46) revisits Douglas’ codes and applies them directly 
to cultural material by arguingthat food preferences 
are often the best indicators of cultural identity. The 
fact that foodstuff commonalities existed between 
the two residential groups represents potential 
indicators of taste culturally common to both the 
GSC residents and those of Chispas. More than that, 
the fact that successional trees and what amodern 
observer could consider ‘wildfoods’ were potentially 
a part of the subsistence base taken from the local 
ecosystem strengthens the bond between culture 
and landscape even further. 


Alternatively, the distinctions between foodstuffs, 
again taken from the same breadth or catchment 
base, deployed in each locale under different 
circumstances may demonstrate how distinction 
was asserted or socially constructed during the 
Late Classic. Kalëik (1997, 48) argues that patterns 
of acceptance and avoidance of comestibles, 
especially in contexts of kinship ties, can be used 
as cultural indicators of social stratification and 
modalities of kinship. In our case, the distinctions 
are between feasting activities and daily meals, as 
evidenced through the material ceramic record 
when compared with the archaeobotancial remains. 
Using these datasets in tandem we can begin to 
distinguish commonalities from more auspicious 
occasions. We believe that we are beginning to 
locate the potential threads of Late Classic Maya 
foodways that coded for the ties that bound the 
residents at the sites in our research areas. These 
practices marked not only significant events, like 
ancestor veneration, but also the places in which 
those events were staged, and how resources from 
these places were managed. The association of 
plants used by contemporary and colonial Maya for 


feastal purposes, the ancestor shrines and the large 
houses, speak to the use of these plants as part of 
ritual activity that not only proclaimed the unity 
of the lineage, but also distinguished the practices 
of the denizens of this residential group from those 
of other residences. 


Conclusion 


The residents of Guijarral transformed their social 
organisation and their environment to safeguard 
their resource base and to produce more food 
during the Late Classic. In so doing, successional 
and invasive plant resources became of greater 
importance to local residents. This suite of plants 
is concomitant to human-induced landscape change 
and also incorporated into diet and ritual cycles in 
the area. As Guijarralefios organised themselves into 
a landholding corporation grounded and legitimised 
in the ancestral past, their foodways, ritual or 
mundane, culturally incorporated the products of 
this landscape into their consumption practice. 
Some of these practices included domesticated 
plants used by Maya in colonial-era and modern 
feasts, as well as tree crops, plants associated with 
fallow fields, and wild plants. Some of these fallow 
and wild plants were used exclusively for feasting, 
others for domestic consumption, and still others 
were utilised in both contexts. The plants used, 
many of which are wild and successional species 
from the transformed landscape, were implicated in 
negotiating the status of the lineage head through 
feasting, thereby associating them with long-term 
processes of land tenure and cultural preference in 
Late Classic Maya society. 


8.9. CONCLUSIONS 


Alexandre Chevalier 


Apart from the common biological attitude toward 
food, such as the innate preference for sweetness 
and rejection of bitterness (Cohen 1987; Rozin et 
al. 1997), and the individual pre- and post-natal 
induced tastes influenced by a mother’s diet 
and breast-feeding, all the ethnographic, social, 
historical and anthropological research shows that 
humans’ food choices are culturally shaped (Douglas 
1971; Fischler 1993; 1994; Lévi-Strauss 1962; 1964; 
1997; Mead 1997; Rozin 1987). Food plants have to 
be transformed into an acceptable cultural (Lévi- 
Strauss 1997) and social (Lahlou 1998) element 
before being used or ingested. Plants have to be 
humanised first, then socialised: whether wild or 
domesticated, plants are culturally meaningful and 
embedded in social relationships (Barthes 1997; 
Douglas 1984, 1997; Farb and Armelagos 1983). The 
choice of a plant for food is also highly dependant on 
what the consumer’s individual and social identity 
and status are (Tajfel and Turner 1986; Turner 1989), 
on the social context of the plant’s use, and on the 
cultural, social and symbolic values attributed to a 
specific plant (Goody 1982; Harris 1986; Meigs 1997). 
Plant choices will not only reflect the economic 
and social status, as well as the cultural identity 
of the eater, but also the means of maintaining 
and possibly reinforcing his/her social status and 
state and his/her cultural identity through social 
representation and wealth redistribution (Bourdieu 
1979; Mennell 1985; Mennell et al. 1992; Mintz 1986; 
1996; Montanari 2000a; 2000b; Tajfel and Turner 
1986; Turner 1982). 


The different contributions in this chapter enrich 
our understanding of cultural and social choices 
concerning food plants. They all highlight the fact 
that there is no ecological determinism (Meggers 


1954; 1979) or practical necessity (Harris 1974) in 
the choice of plants. Nor is the choice of plants 
an adaptative process due to the environmental 
constraints, but a deliberate cultural and social 
choice based on a given ecological setting and 
plant availability. The Late Classic Maya residents 
of Guijarral in Belize (Goldstein and Hageman, 
Chapter 8.8), for instance, integrated successional 
and invasive plant resources in their diet when their 
exploitation of nature led to its degradation and to 
landscape changes, but they specifically chose the 
ones according to their social status and context, and 
the others which would be involved in negotiating 
the status of the ruling lineage. Another example 
is given by medieval feudal Spain, where cultural 
codes are translated into laws, forcing peasants to 
cultivate, grow and use specific plants (Mingote, 
Chapter 8.7). Mingote shows that these regulations 
were still present up to the nineteenth century, no 
longer as legal rules, but completely embedded into 
the peasant’s cultural world as social codes. Both 
Kirleiß and Kloß (Chapter 8.6) and González Reyero 
(Chapter 8.3) show that wild plants have a strong 
symbolic meaning for high-status groups within 
their own cultures, respectively in Late Bronze 
Age northern Germany, and in Iberian Spain. The 
same wild plants are shown as of low social status 
in present-day Nothern India according to Cruz- 
Garcia (Chapter 8.5). In turn, luxury items and food 
diversity are key to understanding high social status 
groups in the Gaulish world (Durand and Wiethold, 
Chapter 8.3). Feasts utilising specific food plants and 
the presence of fermented drinks can be seen as a 
means to state, justify and reproduce the power of 
the ruling class over these societies, as proposed by 
González Reyero, Durand and Wiethold, Goldstein 
and Hageman, and Chevalier (Chapter 8.2). 
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Consciously or not, humans elaborate mentally 
and socially what is good to eat and what is 
taboo independently of what Descola (2011) calls 
conjectural ecology, in other words, the constraints 
of nature on humans. 


Several authors adapted Levi-Strauss’ statement 
about objects as ‘good to think with’, in order to 
reflect the fact that humans chose what they will 
take from their natural surroundings according to 
how they perceive this nature, and according to 


their own social norms and laws. Descola (2011, 
26), for instance, states that nature that is good to 
think with and Hastorf (2003, 545) writes that food is 
good to think with. In turn, we would say that food 
plants are not only good to think with, but also that 
humans think what is good to eat: based on their 
perception of plants and nature, they decide what 
to include in their world and what to eat, how to 
do this, and what to leave aside, according to their 
social norms. 
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3 Based on seven radiocarbon dates calibrated with Oxcal 
v3.5. Gd-11197 : 2640+70BP = 960-540BCE; Gd-11202 : 
2540+60BP = 810-420BCE; Gd-11200 : 2460+60BP = 780- 
410BCE; Gd-7653 : 2440+40BP = 760-410BCE; Gd-11192 
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: 2410+70BP = 770-370BCE; Gd-7651 : 2330+40BP = 710- 
230BCE; Gd-7648 : 2210+40BP = 380-160BCE. 

4  Polysemy means that a sign (a word, a phrase, a symbol, 
etc.) can bear multiple meanings (semes). 

5 Organic remains of grapevines can easily be identified by 
their pips (sedes) to species level (Vitis vinifera). However, 
it is very difficult to discriminate the wild sub-species (V. 
vinifera subsp. sylvestris) from the cultivated one (V. vinifera 
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9 Conclusions - Plants for Thoughts 


Alexandre Chevalier, Leonor Peña-Chocarro and Elena Marinova 


The human need for plants, both physiologically 
crucial for human survival and socially essential to 
holding power, has been and remains a key driver 
for economic development and social interaction 
on the positive side, but also for social domination, 
massacres and slavery on the negative side (Mintz 
1986). 


Nature has been transformed by humans in order 
to allow plants to be grown in a wide range of 
natural circumstances including, at times, rather 
unsuitable areas, just as elaborate techniques of 
agriculture, crop selection and transformation, food 
preservation and storage, as well as techniques for 
eliminating toxins, have been developed over the 
centuries by human beings to secure their everyday 
plant intake. 


Plants have travelled along with humans across 
mountains, deserts, seas and continents to be 
grown and utilised outside their original ecology 
and geography, not only for their essential nutritive 
aspects but also, and often for, social reasons. For 
millennia, the human quest for particular species 
has led to wars, either to gain access to habitats 
where they grew or to control their trade, and 
eventually to colonial occupations of vast territories 
by many different cultures all around the world. 


This happened not only to plants central to the 
human diet and to human survival, but also to mere 
‘ornamental’ plants; in other words, plants which 
had such powerful social or cultural symbolism 
that that humans were willing to die for them. We 
have but to consider, for instance, the ‘tulip wars’ or 


the many sailors whose lives were sacrificed in the 
quest for spices from the East Indies; as well as the 
many peoples all over the world on whom untold 
suffering was (and still is being) inflicted. 


Human history is inseparable from that of plants. 
There is not just a single history of plant use and 
choices, but as many histories as cultural groups and 
identities across time and regions that have existed. 
All the subjects presented in this book highlight 
the multiple ways nature has been perceived, as 
well as the manifold answers and choices humans 
made from - and within - these perceptions, 
since the beginning of agriculture to present-day 
farmers around the world. Although it does not 
cover all the topics related to human plant uses, 
this volume achieves the EARTH programme goals 
in investigating the knowledge, skills, perceptions 
and experiences of farmers - both of the past and 
of the present - from a human-centred and deeply 
inter-disciplinary approach. 


From the European Early Neolithic to present- 
day farmers, across most European countries and 
from India to the Americas, the volume shows the 
astonishing diversity of choices, each embedded 
in particular cultural backgrounds. Moreover, 
these choices continue to evolve and it would be 
pointless to stop our observations at some precise 
chronological moment. 


Corresponding to this diversity of plants and 
choices, a diversity of theoretical frameworks 
exists, expressed by the authors according to their 
own educational and scientific background, and 
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experiences: ranging from behavioural ecology 
with the defenders of an objective nature, such as 
Harris (1974), Douglas (1975), Winterhalder et al. 
(1999; 2006), to historical ecology with advocates 
of a subjective nature such as Lévi-Strauss (1976; 
1983), Sahlins (1976), Descola (1996; 2005; 2011), 
Lentz (2000), Balée (2002) or Balée and Erickson 
(2006), among many others. 


The human-nature relationship is still the object 
of lively - often heated - debate and, probably, will 
continue to be, due to our changing relationship 
with the natural world. This volume should be 
considered as a contribution to this debate, not a 
solution to it. 


Clearly, plant choice is not only an adaptive process 
depending on environmental constraints, but is 
motivated by cultural and social norms as well as 
by the particular availability of plants. 


Humans have overcome environmental constraints 
by adapting plants to new environments through 
the selection of varieties that eventually became full 
species or by modifying the landscape by creating 
specific ecosystems, such as terraces, sunken fields, 
floating gardens, or greenhouses, as is demonstrated 
in Volume 3 of the EARTH Series. They have defeated 
many of the pests and fungal diseases by technical 
or chemical means, by influencing the DNA of the 
plants through selection processes, if not by direct 
manipulation. They have crafted specific tools to 
address the cultivation, harvesting and processing 
of these plants, as referred to in Volume 2 of the 
EARTH Series. 


Nevertheless, these technical solutions are 
particular to each cultural group, for each one has 
a specific perception of nature according to their 
cultural roots. What is more, each individual or 
group has particular cultural reasons for choosing 
one technical solution rather than another and 
for cultivating, using or exploiting one particular 
plant rather than another. Examples are legion in 
all contributions and in the two other EARTH Series 
volumes, as well as in on-going work outside this 
series. For example, work on Bronze Age barley 
bread production in the Aegean world explores 
the links between culinary practices and myth, 
culture and social structure on one hand and, on 
the other hand, shows the reinterpretation of the 
same diet in other geographical or chronological 


contexts (see Procopiou, Chapter 7.6 in van Gijn et 
al. 2014); another example is the implementation 
of large and systematic irrigation systems in the 
Balearic Islands by Arabic and Berbers rulers as 
soon as they conquered the islands and replaced 
the Visigoths (see Kirchner and Retamero, Chapter 
1.5 in Retamero et al. 2014). 


To our industrialised, Western eyes, traditions - or 
to put it more precisely - cultural continuities, 
seem to define non-industrialised farming societies. 
This statement appears to be true when non- 
industrialised farming societies are compared 
to societies and cultures which rapidly produce 
novelties. In absolute terms this is, however, 
completely wrong: cultural identities are dynamic; 
they evolve through time and change according to 
their context. It is believed that food is one of the 
most permanent elements of identity, or at least the 
element most symbolically related to the culture 
and identity of the user. From one generation 
to the next, for instance, the use of plants can 
change drastically and integrate new elements 
from other cultural settings or re-appropriate 
old cultural elements. What was rejected under 
‘normal’ conditions, such as acorn or chestnut 
flour preparations among the Western bourgeois 
social class, was accepted as famine food during 
wars, rejected once the food supply became stable 
again and, more recently, accepted by the upper 
classes as highly praised ‘alternative’ food. What is 
at work here is the cultural and social identity of 
the eater, the context of the use and the constant 
balance between this identity and the individual 
necessity of using a plant, either physiologically 
or socially. When J. L. Mingote shows that what 
was a conflict-creating, mandatory cultivation of 
some plant species in Medieval Spain became a 
social norm a few centuries later (Chapter 9.6 in 
van Gijn et al. 2014), we are in the situation of a 
process of the creation of social identity through 
the integration and adaptation of norms, involving 
positive differentiation against outgroup pressure, 
as shown by Tajfel and Turner (1986). 


Non-industrialised societies are far from being static 
and this is also reflected in their choices of plants. 
This is, in fact, one of the major achievements which 
this volume has to offer readers, most especially, 
perhaps, those in an urban context: not to believe 
that people in the past ate more or less the same 
food and utilised the same plants year-round. This 
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would lead us to think such societies were limited in 
both their food and plant choices. This may well be 
true, ifwe compare them with the opportunities and 
ease with which people in the northern hemisphere 
today can have exotic food plants brought from the 
tropics in less than twenty-four hours. However, 
it is wrong, not only in terms of absolute choices 
in the past but also in current non-industrialised 
regions of the world, as the contributions of this 
volume clearly show. 


Many urbanised societies have oriented their choices 
towards a few cultivated plants - tomatoes, potatoes, 
rice, zucchinis or string beans - when enormous 
bounty is just out there, in and outside fields. We 
might almost have used the word “restricted” to 
characterise our current Western use of plants, 
either for cultural reasons, economical necessity or 
loss of biodiversity, but this is absolutely not true. 
Humans are among the most effective agents for 
creating plant diversity, either directly by favouring 
or, since at least the seventeenth century in Europe, 
intentionally creating new plant varieties, or by being 
a sort of troublemaker who creates successional 
vegetation (and, therefore, plant diversity), which 
have been used intentionally or opportunistically 
(see Goldstein et al. Chapter 8.8 in this volume, or 
Descola 1996). Even in our industrialised societies, 
the diversity of plant products may be higher 
than before industrialisation, as Brush (2004) has 
proposed. We are simply not aware of it most of 
the time. 


Indeed, at some point during the industrialisation 
process, urbanised societies lost their links with 
the realities and necessities of farming and plant 
production. We do not realise today what it is like 
to have one’s life depend on climate events that 


might well prevent us from producing enough 
food plants to avoid suffering from hunger and 
disease. We cannot imagine the absolute necessity 
of exploiting several ecological niches and plant 
varieties to secure one’s everyday food, or to 
produce surpluses to trade and thus have access 
to plant products that are necessary for health 
and survival. Unless we have had very specialised 
training, most of us cannot just go outside and 
gather edible wild plants in case of necessity or 
pleasure. What was a dietary necessity sixty years 
ago in most of the European mountainous regions 
is now a family Sunday pastime in most European 
countryside places. Of course, such activities 
certainly provide an identity reminder to the group, 
perhaps declaring a strongly-felt link with former 
settlers or ancestors or membership in a group: 
mushroom, wild berries or dandelion gatherers 
currently act for cultural or social reasons, but no 
longer because of physiological needs. Even present- 
day farmers in industrially developed countries do 
not understand what life was like for their early 
nineteenth century counterparts: production risks 
are currently close to zero (if not for their bankers), 
but state subsidies, production stability mechanisms 
and trade have completely shaped their - and our 
- minds and our relationship towards nature and 
plants. 


This is, in fact, the achievement and the strength of 
the contributions in this volume: to identify and to 
index past and current non-industrialised farming 
diversity and choice practices, to remind us that 
mankind's history is tightly bound to the history of 
plants and that the human-nature relationship is a 
relationship of co-evolution and mutual influences 
- both in the past and for the future. 
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Venue: Archeologicky ústav AV CR, Praha * Czech Republic 


February/March 2009: Team 2 
Organiser: Pascal Verdin, CEPAM, INRAP, CNRS, Sophia Antipolis * France 
Venue: Palais des Congrés, Juan-les-Pins * France 


August 2008 : Team 1 
Organiser: Leonor Peña-Chocarro, Centro de Ciencias Humanas y Sociales (CSIC), Madrid * Spain 
Venue: Centro de Ciencias Humanas y Sociales (CSIC), Madrid * Spain 


Summer schools taught by members of the Earth Programme 


September 2006 and August 2008: Summer school ‘Researching non-industrial agriculture” 
(Proaza, Spain)! 

Organiser: L. Peña-Chocarro, Centro de Ciencias Humanas y Sociales (CSIC), Madrid * Spain 
Venue: Casa de Cultura, Proaza * Spain 

Additional funding: CSIC, Caja Astur 


Note 

1 We want to thank Valentina Palacios, Pepe Álvarez, Margarita Fernández Mier, Laura Panera and Juaco López 
Álvarez for giving the EARTH Team and the invited students so much insight into traditional agrarian practices 
in the Asturias region of Spain. 
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Abies concolor (white fir), American southwest 
366 
Abreau, J. 188 
Acacia macracantha (American carob) 
(huarango) (porknut), Peru 160 
Acer pseudoplatanus (sycamore) (sycamore 
maple), British Isles 363 
Achillea millefolium (yarrow) 356 
British Isles 363 
achira see Canna indica 
acorn see Quercus 
Adenocarpus (flatpod), Canary Islands 219 
foliolosus (Canarian flatpod), Canary 
Islands 217, 186 
Aedui 10, 412-13 
Aegopodium podagraria (elder) (goutweed), 
British Isles 362 
Aeonium (tree houseleek), Canary Islands 222 
Aesculus (buckeye, buckeye chestnut), 
California 150 
indica (Indian chestnut) 293 
Africa 236-7 
Dogon country (Mali) 237-41, 237 
ritual use of plants 323-4, 324 
African bristle grass see Setaria sphacelota 
African rice see Oryza glaberrima 
African spider-flower see Cleome gynandra 
African wood-sorrel see Oxalis pes-caprae 
Agave americana (century plant), Canary 
Islands 222 
agrarian societies 212 
agriculture 16, 44 
Belize 24, 446, 447 
development in western Europe 107-12, 
428-9, 431 
ritual in 314-24, 341-2, 346 
sub-Saharan Africa 236 
tools 108-9, 111, 123, 167, 247, 289, 292 
Agrimonia eupatoria (common agrimony) 21 
agroecology, Peru 159-61 
Agrostemma githago (corn cockle) 361 
agrumes see Citrus 
Aizoon 
canariense 219, 222 
hispanicum, Canary Islands 222 
Ajuga iva (herb ivy), Canary Islands 222 
Albersdorf-Brutkamp (Germany) 432-5, 434-8 


alcoholic beverages 144, 267, 295, 387 
beer 274, 419, 448 
chicha 123, 124, 144, 372 
culture and 387 
FTIR analysis 26 
mastic 295 
mehia 195 
patxaran 334 
Peru 401 
see also wine 
Alcorn, J.B. 49 
alder see Alnus 
black see Alnus glutinosa 
alfalfa see Medicago 
algarrobo see Prosopis chilensis 
Algeria, mastic tree 295 
Alismataceae, Belize 449 
alkali grass see Puccinellia 
Allium (leek), American southwest 117, 117 
ampeloprasum (wild leek) 
Canary Islands 221, 222 
Spain 234 
roseum (rosy garlic), Canary Islands 222 
sativum (garlic) 
Greece 330 
southwestern central Europe 90, 91 
Spain 440 
subhirsutum (hairy garlic), Canary Islands 
222 
subvillosum, Canary Islands 222 
alluco see Ullucus tuberosus 
almond see Amygdalus; Amygdalus communis; 
Prunus amygdalus; Prunus dulcis 
Alnus (alder), northern Germany 435, 435 
glutinosa, northern Germany 430 
Alpine region 77, 342-53 
Alternanthera caracasana, Canary Islands 222 
Althaea officinalis (marshmallow), 356 
British Isles 363 
altiplano 119 
maize 123-4 
Alvarez de Morales, C. 31 
amaranth see Amaranthus 
Amaranthaceae (amaranth family) 
Alpine region 353 
Belize 448, 448 
Amaranthus (amaranth) 
American southwest 113 
Belize 447, 448, 448 
Canary Islands 219, 222, 225 


South America, Peru, Pampa Chica 398, 399 
hybridus (green amaranth), 241 
spinosus (spiny amaranth), Dogon country 
238, 239, 241 
American carob see Acacia macracantha 
American southwest 113-17 
‘amorphous charred objects’ 346-8, 346-7 
Ampelodesmos mauritanica (diss/dis, stramma) 
Tunisia 9, 268, 287-92, 287-91 
amphorae 176-7, 419-20 
Amygdalus communis (almond), 145 
northern Italy 165 
southwestern central Europe 90 
Anacardiaceae (cashew family) 293 
Anadenanthera colubrine (cebil) (vilca) 
South America 
Andean region 372, 373 
Peru 368, 369 
Anagallis arvensis (red chickweed) (scarlet 
pimpernel), Canary Islands 219 
ancestor worship 
Africa 323-4 
Belize 444 
Peru, Pampa Chica 400-2 
Andalusi Agronomic Treatises 29-30 
Andean lupin see Lupinus mutabillis 
Andersen, H.C. 273 
Anderson, Patricia 9, 268 
Andes region (South America) 118-24, 118-19, 122 
Andromeda polifolia (bog rosemary), British 
Isles 361, 363 
Anethum graveolens (dill) 
Egypt 325 
France 417 
southwestern central Europe 88, 89, 90, 91 
animals/animal management 107, 108, 111, 
112, 269 
Britain 247, 248-9, 274 
Canary Islands 187, 218, 218, 225 
northern Germany 429 
Peru 160-2 
and ritual 318, 321, 321, 324, 346, 355 
Spain 234 
western Mediterranean 278-9, 280-1 
animistic thinking 311 
Annona cherimolia (cherimoya/chirimoya) 
Peru 160 
Pampa Chica 399 
Annona muricata (guabana) (soursop/sour 
sop), Peru 160 
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annual bastard cabbage see Rapistrum rugosum 
annual water miners lettuce see Montia fontana 
antbush see Cassia occidentalis 
anthropology 37-8, 42, 50 
and ethnobotany 45-6 
anu see Tropaeolum tuberosum 
Apiaceae (carrot family) 
American southwest 117 
northern Germany 430 
South America, Peru, Pampa Chica 398 
Apium (celery) (mashwort), southwestern 
central Europe 88 
graveolens (celery) 
Canary Islands 222 
Egypt 328, 328 
France 417 
southwestern central Europe 89, 90, 91 
nodiflorum (fool’s water), Canary Islands 222 
Apocynaceae see Asclepiadaceae 
apple 271 
see also Malus; Malus sylvestris 
garden, see also Malus domestica 
wild, see also Malus sylvestris 
apricot see Armeniaca vulgaris; Prunus armeniaca 
Arachis hypogaea (peanut) 
Peru 368 
Pampa Chica 396, 397, 398, 399 
Arbon Bleiche 16, 84, 87 
arboriculture 142-3 
Arbutus 
canariensis (Canarian strawberry tree), 
Canary Islands 221, 222, 225 
unedo (arbutus) (strawberry tree), 
northern Italy 165 
archaeobotany xiii, 7, 17, 45 
Canary Islands 218, 221, 226, 227 
methods 48 
past crop diversity 20-1 
sampling 24-6 
archaeology xiii, xiv, 18 
acorns in California 154-5 
Canary Islands 218 
France 177-81 
impressions in clay 282, 283, 285, 285 
plant survival in context 312-13 
Prosopis in Peru 160-1 
Taraco Archaeological Project 121-2, 122 
see also archaeobotany 
Arctium minus (lesser burdock), Spain 234 
Ardovino, A.M. 343 
ards 94 
Arecaceae, Belize 448 
Argemone subfusiformis (prickly poppy/ 
pricklypoppy) 
Peru, Pampa Chica 398, 400 
Argentina 
anserina (silverweed) 242-9, 243, 248 
egedii subsp. groenlandica (silverweed) 248 
Argyranthemum (Canarian daisy), Canary 
Islands 219, 224 
Arisarum simorrhinum (larus, mouse plant), 
Canary Islands 222 
Armatocereus, Peru, Pampa Chica 399 
Armeniaca vulgaris (apricot), southwestern 
central Europe 92 
Armoracia rusticana (horseradish) 333 
Arolla pine see Pinus cembra 
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aromatics 224, 233, 267, 331, 413, 416, 417, 
420 
Arrhenatherum 
elatius (false oat grass/oat grass), 
Scandinavia 331 
ssp. bulbosum, northern Germany 433, 
435, 436, 438 
arrowleaf sida see Sida rhombifolia 
arrowroot see Maranta 
Artemisia 356 
Sweden 334 
campestris (mugwort), British Isles 363 
filifolia (sand sagebrush), American south- 
west 366 
norvegica (mugwort), British Isles 363 
vulgaris (mugwort), British Isles 363 
artichoke, globe see Cynara scolymus 
Ary, S. 361 
Asclepiadaceae 448 
Asclepias, Belize 448 
Asia 
southeast 323, 323 
tropical 299-304, 301 
Asparagus 
acutifolius (wild asparagus), Spain 234 
pastorianus, Canary Islands 222 
scoparius, Canary Islands 222 
aspen see populus tremuloides 
Asperula arvensis (blue woodruff), Alpine 
region 353 
Asphodelus (asphodel) 438 
Canary Islands 219, 221 
assemblages 245, 247 
Asteraceae (daisy family) 
Belize 449, 449 
Canary Islands 219 
South America, Peru, Pampa Chica 398, 399 
Astragalus 
boeticus, Canary Islands 222 
solandri, Canary Islands 222 
Astydamia latifolia, Canary Islands 222 
Ater, M. 9, 192 
Athenaios 319-20, 332 
Atriplex (saltbush) 
Alpine region 353 
American southwest 114, 364 
Canary Islands 219 
South America, Peru, Pampa Chica 399 
hortensis (garden orache), southwestern 
central Europe 91 
Aumeeruddy-Thomas, Y. 9, 146 
Australia, cremation graves 329, 330 
Austria 
burnt-offering places 342, 345, 346 
millet 78 
nettles 273 
ritual use of plants 322 
silverweed 243 
see also western central Europe 
Avena (oats) 
Canary Islands 219 
southwestern central Europe 92 
western central Europe 103-5 
sativa (common oats/oats) 
northern Italy 78 
southwestern central Europe 86, 89 
western Europe 109-11 


avocado see Persea americana 

avocado tree, Canarian see Persea indica 
awls 291, 292 

ayahuasca see Banisteriopsis caapi 

ayllus 395-6, 402 


Bahn, P. 314 
Bakels, C.C. 8, 63, 144 
Balanites aegyptiaca (desert date), Egypt 325 
Balearic Islands, Ampelodesmos mauritanica 288 
Balée, W. 468 
balmy spurge see Euphorbia balsamifera 
bambarra/Bambara groundnut see Voandzeia 
subterranea 
bamboo, chusquea see Chusquea 
banana see Musa x paradisiaca 
Bandy, Matthew 121 
Banisteriopsis caapi (ayahuasca) 
South America 372 
Peru 368, 373 
Bannister, K. 50 
Barkley, N.A. 171 
barley see Hordeum 
hulled see Hordeum vulgare 
mouse see Hordeum murinum 
naked see Hordeum vulgare 
two-row see Hordeum 
barnyard grass see Echinochloa crus-galli 
Barrau, J. 191 
Barrera-Bassols, N. 48 
Barret, H.C. 171 
Barth’s rice see Oryza barthil 
Barton, H. 22 
Basgall, M. 154, 155 
basil see Ocimum basilicum 
sweet see Ocimum basilicum 
baskets/basket-maker study 289-92, 290-1 
bastard cabbage, annual see Rapistrum 
rugosum 
bastardcedar see Guazuma ulmifolia 
Baumhoff, M. 154 
Bavaria 357 
bay tree see Laurus nobilis 
Bealltaine 355 
bean see Phaseolus 
broad see Vicia faba 
faba/fava see Vicia faba 
field see Vicia faba 
horse see Vicia faba 
icecream see Inga feuilli 
Lima see Phaseolus lunatus 
bean family see Fabaceae 
beech see Fagus 
beer 274, 419, 448 
beet, common see Beta vulgaris 
beet/beetroot see Beta 
beeweed see Cleome 
Behre, K.-E. 436 
Belgium see western central Europe 
Belize 444-51, 445-9 
Bell Beaker culture 88, 429 
Bellis perennis (daisy), British Isles 362 
Berbers 468 
see also Rifians 
Berg, Gösta 334 
bergamot/bergamot orange see Citrus x 
bergamia 


Berlin, Brent 44 
Bermuda buttercup see Oxalis pes-caprae 
Beta (beet), western central Europe 106 
Beta macrocarpa, Canary Islands 222 
Beta vulgaris (common beet), southwestern 
central Europe 90, 91 
Bettinger, R.L. 154 
Betula nana (birch/dwarf birch), British 
Isles 362 
Betula pendula (birch/silver birch), British 
Isles 362 
Betula pubescens (birch/downy birch), 
British Isles 362 
beverages 229, 230, 266 
alcoholic 387, 401 
beer 274, 419, 448 
Belize 450 
chacerquem 225 
chicha 123-4, 144 
ersatz 240 
food-use categories 229, 230, 231, 232, 232, 
233 
and fruit 144, 166 
herbero 235 
liqueurs 213, 221, 229, 234 
mastic 295 
Patxaran 234 
Peru 401 
ratafia 235 
vilca 370 
see also viticulture 
Bibracte (France) 322, 322, 414-15 
social status 389, 412-20 
bilberry see Vaccinium; Vaccinium myrtillus 
bindweed 
black see Fallopia convolvulus 
blue see Convolvulus siculus 
hedge false see Calystegia sepium 
bio-prospecting 49-50 
birch see Betula nana; Betula pendula; Betula 
pubescens 
downy see Betula pubescens 
dwarf see Betula nana 
silver see Betula pendula 
biscuit root see Lomatium 
bitter orange see Citrus x aurantium 
bitter vetch see Vicia ervilia 
bittersweet nightshade see Solanum dulcamara 
ack alder see Alnus glutinosa 
ack bindweed see Fallopia convolvulus; Poly- 
gonum convolvulus 
ack bryony see Tamus communis 
ack cumin see Nigella sativa 
ack elder see Sambucus nigra 
ack mulberry see Morus nigra 
ack mustard see Brassica nigra 
ack nightshade see Solanum nigrum; Solanum 
Sect. Solanum 
black oak see Quercus kelloggii 
black pepper see Piper nigrum 
black-eyed pea see Vigna unguiculata 
b 
b 
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ackberry see Rubus; Rubus fruticosus 
ackberry, elmleaf see Rubus ulmifolius 
blackspot hornpoppy see Glaucium corniculatum 
blackthorn see Prunus spinosa 

bladder campion see Silene vulgaris; Silene 
vulgaris ssp. commutata 
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bladder cherry see Physalis; Physalis alkekengi 
bladder dock see Rumex vesicarius 
blessed milk thistle see Silybum marianum 
blister sorrel see Rumex vesicarius 
blue bindweed see Convolvulus siculus 
blue field madder see Sherardia arvensis 
blue lotus see Nymphaea caerulea 
blue oak see Quercus douglasii 
blue woodruff see Asperula arvensis 
blue-eyed grass see Sisyrinchium 
blueberry see Vaccinium 
bluegrass, annual see Poa annua 
boats 10, 299-304 
Boberget hill fort 322, 333, 338-9, 339 
Boerhavia diffusa (red spiderling), Dogon 
country 238, 239 
bog rosemary see Andromeda polifolia 
bogs, offerings in 333 
bold-leaf launaea see Launaea nudicaulis 
Bolivia 369, 371 
Bonavia, D. 160 
Bonnaire, Emmanuelle 9, 268 
borage see Borago officinalis 
Boraginaceae (borage family) 218 
Borago officinalis (borage) (starflower), Canary 
Islands 222 
Borgatti, S. 45 
Borojevié, K. 66 
Borza, A. 279-80 
botanical survey 47 
bottle gourd see Lagenaria siceraria 
Bouby, Laurent 5, 8, 9 
Bouchette, A. 416 
Bouzidi, S. el 193 
Brachiaria 
deflexa (false signal grass) (signalgrass), 
Dogon country 241 
lata, Dogon country 238, 239 
ramosa (browntop millet), Dogon country 
238, 239 
bracken/bracken fern see Pteridium; Pteridium 
aquilinum 
Braganza fibula 406, 407 
brambles see Rubus; Rubus fruticosus 
Brassica (cabbage) (mustard) 
Bulgaria 72 
Greece 70 
nigra (black mustard) 293 
southwestern central Europe 91 
oleracea (cabbage), southwestern central 
Europe 91 
rapa (colza) (field mustard) (rapeseed) 293 
France 413, 417 
Brassicaceae 220 
Peru, Pampa Chica 398, 399 
bread 
acorn 153 
American southwest 364 
piki 364 
Sweden 335-42 
bread wheat see Triticum aestivum 
Bretschneider, E. 172 
Briancon apricot see Prunus brigantina 
Briançon plum tree see Prunus brigantina 
bridal broom see Retama rhodorhizoides 
Brillat-Savarin, A. 385 
bristly ox-tongue see Helminthotheca echioides 
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British Isles 270-5, 271 
common plant names 362, 362-3 
cremation 329 
England 358, 360 
festive plants 334 
North Uist (Outer Hebrides) 244, 244, 245, 
249 
Scotland 246, 357, 358 
broad bean see Vicia faba 
Bromus (brome), Canary Islands 220 
secalinus (rye brome/rye-brome) 
Alpine region 353 
northern Germany 430 
Bronze Age 
Alpine region 350, 352 
Austria 344, 352 
France 178, 178-9 
northern Italy 76, 77, 79, 164, 166-7, 168 
southwestern central Europe 86, 88-9, 91, 
94-5 
see also Bulgaria; Greece 
broom 355 
see also Cytisus scoparius; Spartocytisus 
bridal see Retama rhodorhizoides 
common see Cytisus scoparius 
Mountain Teide see Spartocytisus sup- 
ranubius 
Spanish see Spartium junceum 
white see Retama rhodorhizoides 
broomcorn millet see Panicum miliaceum 
Browallia americana 
South America 
Peru 399 
Pampa Chica 398 
browntop millet see Brachiaria ramosa 
Brugmansia (huacacachu), Peru 368 
Brumfield, A.C. 320 
Brun, J.-P. 194 
Brunei 269, 299, 300, 301, 304 
Bruno, M. C. 8, 11, 63 
Brush, S.B. 4 
bryony, black see Tamus communis 
buckeye/buckeye chestnut see Aesculus 
buckwheat see Fagopyrum; Fagopyrum 
esculentum; Fagopyrum sagittatum 
buffalo gourd see Cucurbita foetidissima 
bugleweed see Lycopus; Lycopus europaeus 
bugloss, Mount Teide see Echium wildpreti 
Bui Thi Mai 8, 9, 144, 268-9 
building materials 282-6 
bulbs, northern Germany see Arrhenatherum 
elatius ssp. bulbosum 
Bulgaria 65, 66-72, 66 
bulrush see Scirpus 
Bunchosia armeniaca (Peruvian prune), Peru, 
Pampa Chica 399, 400 
buns see bread 
burdock, lesser see Arctium minus 
Burger, R.L. 371 
burgu grass see Echinochloa stagnina 
burial ritual 324-5 
cremation 328, 329-31, 335-42 
Egyptian 325-8 
Germany, Albersdorf-Brutkamp 431, 432-5, 
434-8, 438 
inhumation 328-9 
Iberian Peninsula 410 
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plants as adornment 331-2 
and status 390 
burning 
hearths 25 
South America 401 
see also cooking; cremation 
burning nettle see Urtica Urens 
Bursera copal (copal) (fragrant bursera), 
Belize 448 
Burseraceae, Belize 448 
buttercup see Ranunculus; Ranunculus subgen. 
Ranunculus 
Bermuda see Oxalis pes-caprae 
hairy see Ranunculus sardous 
tall see Ranunculus acris 
buttercup family see Ranunculaceae 
butternut squash see Cucurbita moschata 
buttonweed see Diodia 
by-products 9, 268, 282-6 
Ulex europaeus 272 
Byers, W. 251, 252 
Byrsonima, Belize 449, 449, 450 
Byrsonima crassifolia (craboo) (maricao cimun), 
Belize 450 


cabbage see Brassica; Brassica oleracea 
Cabezo Lucero (Spain) 404, 406-7, 407 
cacao see Theobroma cacao 
Cactaceae (cactus family), Peru, Pampa Chica 
397, 398, 399 
cactus, San Pedro see Trichocereus pachanoi 
Caesalpinia paipai (charán), Peru 160 
Caesar 413 
Calamintha sylvatica (common calamint), 
Canary Islands 222 
Calandrinia, Peru, Pampa Chica 398, 399 
calcium 114, 241 
carbonate 22 
oxalate 25, 115, 116 
calendars 10, 30, 354 
Calendula arvensis (garden marigold), Canary 
Islands 220 
California 150-5 
Calochortus (mariposa lily), American 
southwest 366 
Caltha palustris (marsh marigold) 356 
British Isles 363 
caltrop see Tribulus terrestris 
Calystegia sepium (hedge false bindweed) 
(ivy) 361 
British Isles 363 
camelids 160-1 
Camelina (false flax) 
Greece 70 
sativa (gold-of-pleasure) 86 
Alpine region 350 
southwestern central Europe 86, 89 
Sweden 330 
western central Europe 106 
Campbell, Ake 334 
Campbell, Thomas 273 
campion see Silene 
bladder see Silene vulgaris 
Crete see Silene cretica 
cana brava see Gynerium sagittatum 
Canarian avocado tree see Persea indica 
Canarian daisy see Argyranthemum 


INDEX 


Canarian date palm see Phoenix canariensis 
Canarian flatpod see Adenocarpus foliolousus 
Canarian juniper see Juniperus turbinata 
Canarian khat see Maytenus canariensis 
Canarian laurel see Laurus novocanariensis 
Canarian mayten see Maytenus canariensis 
Canarian palm see Phoenix canariensis 
Canarian pine see Pinus canariensis 
Canarian strawberry tree see Arbutus 
canariensis 
Canarian wild olive see Olea cerasiformis 
Canarina canariensis (canarina), Canary Islands 
221, 222, 225 
Canary dragon aroid see Dracunculus canariensis 
Canary Islands 184-90, 185, 186, 217 
wild food plants 216-27 
Candolle, A. de 120, 172 
canihua see Chenopodium pallidicaule 
Canna indica (achira) (Indian shot), Peru 368 
Cannabis sativa (cannabis) (hemp) 16 
northern Italy 80 
southwestern central Europe 86, 89, 91, 92 
western central Europe 104 
canyon live oak see Quercus chrysolepis 
Cape gooseberry see Physalis 
Cape hibiscus see Hibiscus diversifolius 
Cape sorrel see Oxalis pes-caprae 
Capparidaceae (caper family) 158 
caprifigs 183, 184, 194-5 
Capsicum (cayenne pepper) (chile/chili/chilli 
pepper) 
Peru 368 
Pampa Chica 396, 398, 399 
baccatum (locoto) 
South America, Lake Titicaca basin 118 
carbohydrates 17, 114-15, 116, 151, 188 
see also individual plants 
Carex (sedge) (starrgras) 
Canary Islands 220 
Peru, Pampa Chica 397 
Carica papaya (papaya), Peru 160 
caries, dental 188, 188 
Carmichael, A. 242, 245 
Carpathian area 279, 280, 281 
Carpinus (hornbeam) 293, 331 
carrot, wild see Daucus carota 
carrot family see Apiaceae 
Carthamus tinctorius (safflower) 
southeastern Europe 71, 72, 73 
southwestern central Europe 91, 92 
Caryophyllaceae (pink family) 353 
Casas, A. 44 
cash crops 182 
cashew family see Anacardiaceae 
cassava see Manihot esculenta 
Cassia 
occidentalis (antbush), Dogon country 238, 
239 
tora (foetid cassia), Dogon country 238, 
239, 241 
Castanea (chestnut) 355 
western Europe 107, 441 
sativa (chestnut) (sweet chestnut) 91, 145, 
182 
British Isles 362 
northern Italy 168 
southwestern central Europe 91 


caste food 426-7, 426 

Castilleja (Indian paintbrush) (painted cup), 
American southwest 366, 367 

catchfly see Silene 

catchweed see Galium aparine 

cat’s ear, smooth see Hypochoeris glabra 

cattail see Typha 

cattail grass see Setaria pumila 

caulking, boat 299-304, 303 

cayenne pepper see Capsicum 

cebil see Anadenanthera colubrine 

Cecropia (pumpwood), Belize 449, 449 
peltata (trumpet tree), Belize 450 

Cecropiaceae 449 

celebrations see festive contexts 

celery see Apium; Apium graveolens 

Celtic bean see Vicia faba 

Celts 321-2, 321, 322 

Cenchrus biflorus (India sandbur), Dogon 
country 238, 239, 241 

Centaurea depressa (Iranian knapweed) (low 
cornflower), Egypt 327 

Centrone, M. 326 

century plant see Agave americana 

ceramics 26 
Linearbandkeramik (LBK) 83, 86, 165, 429, 

436 

Mayan 447, 447, 448 
in sub-Saharan Africa 236, 237 
tropical Asia 299 
Ukraine 321 

Ceratotheca sesamoides (false sesame) 
Dogon country 238, 239 

cereal bran 347 

cereal rye see Secale cereale 

Cerealia (cereals) 16-17, 236, 339 
agriculture in western Europe 107-12 
in building materials 282-6 
France 414, 416, 417, 418 
Germany 430, 432, 432, 433, 437 


pollen 21-2 
see also individual types 
Ceres 320 


Cerrillo Blanco de Porcuna (Spain) 404, 407 
Cerro Gil (Spain) 404, 409, 409 
Cestrum diurnum (day cestrum) (day 
jessamine) 331 
chacerquem 225 
Chalcolithic 
northern Italy 164 
see also Bulgaria 
Chamaecytisus proliferus (escabon) (tagasaste) 
Canary Islands 217 
chaparral nightshade see Solanum montanum 
charän see Caesalpinia paipai 
charcoal production 
Peru 157 
Pampa Chica 396, 398, 400, 401 
charlock/charlock mustard see Sinapsis 
arvensis 
charring, plant 313 
Chauvet, M. 32, 145 
Chavin de Huäntar (Peru) 368-9, 369-71, 
371-3 
cheese 274 
cheeseweed mallow see Malva parviflora 
chefs 235, 385 


Chenopodiaceae (goosefoot family), American 
southwest 115 
Chenopodiaceae-Amaranthaceae (Cheno- 
ams) 115, 116 
Peru, Pampa Chica 398 
Chenopodium (goosefoot) 
American southwest 115 
Canary Islands 220 
Peru, Pampa Chica 398, 399 
album (common goosefoot) (lambs- 
quarters) (white goosefoot) 
Alpine region 353 
India 436 
northern Germany 430, 432, 432, 433, 436 
bonus-henricus (good King Henry), 353 
ficifolium (figleaf goosefoot), 353 
hybridum (mapleleaf goosefoot), 353 
murale (nettleleaf goosefoot), Canary 
Islands 220, 222, 225 
pallidicaule (canihua) (kafiawa), South 
America, Lake Tititcaca basin 119 
quinoa, South America, Lake Titicaca basin 
119, 120-2, 122 
cherimoya see Annona cherimola 
cherry see Prunus avium 
bladder see Physalis; Physalis alkekengi 
Cornelian see Cornus mas 
ground see Physalis; Physalis alkekengi 
sour see Prunus cerasus 
tart see Prunus cerasus 
cherry plum see Prunus cerasifera 
chess-apple see Sorbus aria 
chestnut see Castanea; Castanea sativa 
Indian see Aesculus indica 
sweet see Castanea sativa 
Chevalier, Alexandre 10, 388, 389, 390, 452 
chicha 123-4, 144 
chickling vetch see Lathyrus cicera 
chickpea/chick pea see Cicer; Cicer arietinum 
chickweed 
common see Stellaria media 
red see Anagallis arvensis 
chicory see Cichorium; Cichorium intybus 
children 386 
alcoholic beverages 387 
figs 195, 195 
gathering food 152, 153, 234, 240, 387 
labour 105 
and silverweed 242 
snacks 9, 234, 385 
Wayanad (India) 389, 421-7, 422-3, 425-6 
chile/chili/chilli pepper see Capsicum 
China 233 
Dipterocarpaceae 299 
millets 89 
oranges 172 
steppe-corridor 94 
chirimoya see Annona cherimola 
Chispas (Belize) 447, 447, 448-51 
Chloris pilosa (feather windmillgrass/ 
windmill-grass), Dogon country 238, 239 
Chondrilla juncea (rush skeleton weed) 
(skeleton weed) 
Spain 234 
Christianity 334, 341 
Christmas Trees 334 
Chrozophora tinctoria (dyer’s crotone) (giradol) 
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(maurelle) (tournesol) 31 
Chrysanthemum coronarium, Canary Islands 220 
Chrysothamnus (rabbitbrush), American 

southwest 364 
Chusquea (chusquea bamboo), Belize 449, 449 
Chweya, J.A. 211 
Cicer (chickpea/chick pea), 321 

arietinum (chickpea/chick pea) 

northern Italy 76 
southeastern Europe 69-70, 73, 74 
Cichorium (chicory) (endive) 333 
endivia, southwestern central Europe 91 
intybus (chicory) 
southwestern central Europe 91 
Spain 230, 234 
Cissus rufescens (treebine), Dogon country 

239, 239, 240 
Cistus (rock rose/rockrose), Canary Islands 

217, 221 
citron see Citrus medica 
citron-melon see Citrullus lanatus 
Citrullus lanatus (citron-melon) (watermelon), 

Dogon country 239, 239 
Citrus (agrumes) 9, 146, 170-4, 174 

japonica (kumquat), western Mediter- 

ranean 171 
maxima (pomelo) (shaddock) 171 
medica (citron) 144 
western Mediterranean 171, 171, 172, 
172, 173, 174 
reticulata (clementine) (mandarin) 
(satsuma) (tangerine) 171 
x aurantifolia (lime), western Mediter- 
ranean 171 
x aurantium (bitter orange), western 
Mediterranean 171 
x bergamia (bergamot) (bergamot orange), 
western Mediterranean 171 
x limon, western Mediterranean 171 
x sinensis (orange), westen Mediterranean 
171 
Clarke, David 15, 245, 247, 249 
Claviceps purpurea (ergot) 361 

southwestern central Europe 91, 92 
cleavers see Galium aparine 

false see Galium spurium 
Clement, C.R. 162 
Clement, D. 43 
clementine see Citrus reticulata 
Cleome (beeweed) (spider-flower), southwest 

North America 9, 115, 115, 117, 250-3, 

250-1, 366 

gynandra (African spider-flower) (spider- 

flower) (spiderwisp), Dogon country 
238, 239, 240 
client aristocracy system 405 
cliff rose see Purshia 
climate 16 
Bulgaria 72-3 
El Nino/Southern Oscillation (ENSO) 
events 159-60 

Greece 64, 72-3 

western central Europe 102 
cloning 146 

silverweed 243 
clover 

purple see Trifolium purpureum 
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red see Trifolium pratense 
springbank see Trifolium wormskioldii 
club-rush see Scirpus 
Clymenia (clymenia) 
western Mediterranean 171 
coast button grass see Dactyloctenium 
aegyptium 
coast live oak see Quercus agrifolia 
coca see Erythroxylon coca 
Cochlospermum tinctorium, Dogon country 
239, 239 
cocoa see Theobroma; Theobroma cacao 
Coffea (coffee) 267, 386, 423 
see also ersatz 
coffee, woodland see Bunchosia 
cognitive ethnobotany 44 
cohune palm see Orbignya cohune 
Collaborative Research Program 7 
Collado de los Jardines (Spain) 410, 410 
collection see gathering 
Colocasia esculenta (taro) 190 
Colorado (USA) 113-17, 115-17 
colour 272 
festive use of 356 
ritual use of, American southwest 366, 366 
Columba, Saint 274 
Columella 145, 181 
colza see Brassica rapa 
Commelina forskaolii (rat’s ear), Dogon country 
238, 239 
common agrimony see Agrimonia eupatoria 
common beet see Beta vulgaris 
common calamint see Calamintha sylvatica 
common catchfly see Silene gallica 
common chickweed see Stellaria media 
common clubrush see Schoenoplectus lacustris 
common giant mustard see Rapistrum rugosum 
common golden thistle see Scolymus hispanicus 
common goosefoot see Chenopodium album 
common ice plant see Mesembryanthemum 
crystallinum 
common ivy see Hedera helix 
common names 361-3, 362-3 
common oat/common oats see Avena sativa 
common ossier see Salix viminalis 
common rue see Ruta 
common St. John’s wort see Hypericum 
perforatum 
common sow thistle see Sonchus oleraceus 
common vetch see Vicia sativa 
condiments 
Dogon country 240, 241 
Spain 233 
Connan, J. 299 
conservation 49 
Consolida ajacis (rocket larkspur), southwestern 
central Europe 91 
contracts, land renting in Spain 439-42 
Convallaria (lily-of-the-valley), 355, 356 
majalis (lily-of-the-valley) (muguet), 259, 
359, 360 
Convolvulaceae, Peru, Pampa Chica 399 
Convolvulus siculus (blue bindweed), Canary 
Islands 220 
Cook, O.F. 120 
cooking 266, 411 
chefs 235, 385 
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copal see Bursera copal 
Copper Age 10, 78, 165, 343, 345 
coprolites 24-6 
American southwest study 113-17, 250-3 
Peru, Pampa Chica 396, 397, 399, 400 
Corchorus tridens (jute) (wild jute), Dogon 
country 238-9, 239, 240, 241 
Corded Ware culture 88, 94 
Cordy-Collins, A. 369 
Coriandrum sativum (coriander) 
France 413, 417, 418 
southeastern Europe 71 
southwestern central Europe 89, 90, 91 
cork oak see Quercus suber 
corn see Zea; Zea mays 
corn cockle see Agrostemma githago 
corn mummies 326, 327 
corn spurrey see Spergula arvensis 
cornel, European see Cornus mas 
Cornelian cherry see Cornus mas 
cornflower, low see Centaurea depressa 
Cornus 
mas (Cornelian cherry) (European cornel) 
Alpine region 351 
northern Italy 165, 166, 168 
sanguinea (common dogwood) 
Alpine region 351 
northern Italy 165, 166 
Corral de Saus (Spain) 404, 407 
Corsica, mastic tree 295, 296 
Corylus (hazel/hazelnut), 355 
avellana (hazel/hazelnut) 145, 293 
Alpine region 351, 352 
British Isles 362 
California 150 
France 417 
northern Germany 430, 432, 432, 433, 
435, 435, 436, 436-7 
northern Italy 163, 165, 166, 168 
reproduction 146 
western central Europe 106 
cotton, Creole see Gossypium barbadense 
cottonthistle, Scotch see Onopordum acanthium 
cowpea see Vigna unguiculata 
cowslips see Primula veris 
crabgrass see Digitaria; Digitaria fuscescens 
Indian see Digitaria longiflora 
Jamaican see Digitaria horizontalis 
wire see Digitaria longiflora 
craboo see Byrsonima crassifolia 
Crataegus (hawthorn) 355 
northern Italy 165 
laevigata (smooth hawthorn) 322 
Alpine region 351 
British Isles 362 
monogyna (common hawthorn), British 
Isles 362 
cream narcissus see Narcissus tazetta 
cremation burial 328, 329-31 
Sweden 335-42 
Creole cotton see Gossypium barbadense 
cress see Lepidium 
cress, garden see Lepidium sativum 
Crete campion see Silene cretica 
Crete iris see Iris cretica 
Cronicön Albendense 278 
crookneck squash see Cucurbita moschata 
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crop failure 5, 17, 63, 100, 121, 123, 233, 252 
crops 7 
Croton tinctorius (dyer’s crotone) (maurelle) 
(tournesol) 31 
crowfoot grass see Eleusine indica 
Cruz-García, Gisella S. 5, 9, 11, 18, 387, 416, 427 
crystalline ice plant see Mesembryanthemum 
crystallinum 
cucumber see Cucumis sativus 
Cucumis sativus (cucumber), southwestern 
central Europe 91 
Cucurbita (pumpkin) (squash) 
American southwest 113-15 
South America, Peru, Pampa Chica 399 
ficifolia (vermicelli pumpkin) (zapallo 
loche), Peru, Pampa Chica 396, 399, 400 
foetidissima (buffalo gourd), 23 
maxima (hubbard squash) (winter squash) 
South America 
Lake Titicaca basin 118 
Peru, Pampa Chica 399 
moschata (butternut squash, crookneck 
squash, pumpkin) 
South America 
Lake Titicaca basin 118 
Peru, Pampa Chica 399 
Cucuteni-Tripolye culture 315, 315 
cultigens, American southwest 114-15, 116 
cultivars 
fruit 145, 168-9 
southwestern central Europe 82-95, 91 
cultivation 
plant 16 
see also fruit/fruit trees 
cults/religion see ritual contexts 
cultural domain analysis 45-7 
cultural importancet indexes 235 
cultural keystone species 245 
cultural motivations 5-6, 101, 106, 467-9 
and diversity 17-18, 73, 100 
Ficus carica 195-6 
Spain 233 
Cumae (Italy) 173-4, 174 
cumin, black see Nigella sativa 
Cummings, Linda Scott 8, 9, 10, 18, 24, 63, 
214, 250-3 
Cunningham, A.B. 48-9 
cuppa 297, 297 
Cupressus sempervirens (cypress) 331 
curlytop knotweed see Polygonum lapathifolium 
currant see Ribes 
Cuthrell, R. 8, 142 
cutleaf nightshade see Solanum triflorum 
cutleaf vipergrass see Scorzonera laciniata 
Cymodocea nodosa (little Neptune grass), 
Canary Islands 222 
Cynara 
cardunculus, var. ferocissima, Canary 
Islands 222 
scolymus (globe artichoke) 143 
Cyperaceae (sedge family) 
northern Germany 432, 432, 433 
Peru, Pampa Chica 398 
Cyperus (flat sedge) 
Canary Islands 220 
Egypt 325 
Peru, Pampa Chica 398 


esculentus, Dogon country 239, 239 
papyrus (papyrus), Egypt 327 

cypress see Cupressus sempervirens 

Cytinus hypocistis, Canary Islands 222 

Cytisus scoparius (common broom), British 
Isles 362 


Dactyloctenium aegyptium (coast button grass) 
(Egyptian grass), Dogon country 238, 
239, 241 

daisy see Bellis perennis 

daisy, ox-eye see Leucanthemum vulgare 

daisy family see Asteraceae 

damson plum see Prunus insititia 

Danubian cultures 83, 93 

date see Phoenix dactylifera 

date, desert see Balanites aegyptiaca 

date palm see Phoenix; Phoenix dactylifera 

date palm, Canarian see Phoenix canariensis 
Datura innoxia (prickly burr), South America 
372 
Dau nuoc see Dipterocarpus alatus 
Dau rai see Dipterocarpus alatus 
Daucus carota (Queen Anne’s lace) (wild 
carrot), 21 
northern Germany 430 
Davallia canariensis, Canary Islands 222 
Davis, A. 214 
day cestrum see Cestrum diurnum 
delicacies 234, 245 
Delphinium (larkspur), American southwest 
366 
Demeter and Persephone 314-20, 314, 317, 319 
Descola, P. 386, 453, 468 
Descurainia (tansy mustard/tansymustard) 
American southwest 115 
sophia, northern Germany 430 
desert date see Balanites aegyptiaca 
desert horsepurslane see Trianthema 
portulacastrum 
desiccation 20, 21, 188, 313, 325, 326 
devil’s claw see Proboscidea 
dewberry see Rubus 
Dietler, M. 144, 420 
Digitaria (crabgrass), Dogon country 241 
cilaris (southern crabgrass), Dogon 
country 238, 239 

exilis (fonio), Dogon country 238 

fuscescens (crabgrass), Dogon country 238, 
239 

horizontalis Jamaican crabgrass), Dogon 
country 238, 239 

longiflora (Indian crabgrass) (wire crab- 
grass), Dogon country 238, 239 

dill see Anethum graveolens 

Diodia, Peru, Pampa Chica 399 

Dionysian mysteries 319, 319 

Dioscorides 295 

Dipterocarpaceae (dipterocarpus family) 9, 
269, 299 

Dipterocarpus 300, 300, 303, 303, 304, 304 
alatus (Dau nuoc) (Dau rai), Vietnam 301 
costatus 300, 301, 302 
dyeri 301 
obtusifolius 300 

dipterocarpus family see Dipterocarpaceae 

diss/dis see Ampelodesmos mauritanica 


diversity 4, 15-19, 50, 61-3 
historical sources 18, 27-32 
and iconographic sources 18, 33-41, 50 
dock see Rumex 
bladder see Rumex vesicarius 
fiddle see Rumex pulcher 
horned see Rumex bucephalophorus 
red see Rumex bucephalophorus 
rosy see Rumex vesicarius 
Dogon country (Mali) 9, 237-41, 237 
dogwood, common see Cornus sanguinea 
domestication 3, 49, 190 
fruit trees 145-6, 198 
South America, Lake Titicaca basin 120-1 
western Europe 111-12 
wild plants 213 
Dorvault, F.-L.-M. 295 
douar 193, 196 
Douglas fir see Pseudotsuga; Pseudotsuga 
menziesii 
Douglas, M. 444, 450-1, 468 
Dracunculus canariensis (Canary dragon aroid), 
Canary Islands 222 
Drimia maritima (sea squill), Canary Islands 222 
dropwort see Filipendula vulgaris 
drought 72-3 
Dryopteris filix-mas (male fern) 293 
Dulanto, Jahl 388, 389, 390 
Dunning, N.P. 444 
Durand, Frederige 10, 389, 390, 452 
durum wheat see Triticum durum 
dwarf birch see Betula nana 
dwarf elder see Sambucus ebulus 
dwarf nettle see Urtica urens 
dye plants 7, 31-2 
Urtica dioica 273 
dyer’s crotone see Chrozophora tinctoria; Croton 
tinctorius 


Early Agricultural Remnants and Technical 
Heritage (EARTH) xv-xvii, 7, 11 
Early-Middle Pleistocene 15 
earth, as building material 282 
Echinochloa 
colona (junglerice/jungle rice grass) 23 
Dogon country 238, 239, 241 
crus-galli (barnyard grass) 
Alpine region 353 
northern Germany 430 
stagnina (burgu grass) (hippo grass), 
Dogon country 238 
Echium wildpretii (Mount Teide bugloss), 
Canary Islands 217 
ecological surveys 47-8, 47 
ecology 17 
economic aspects 
acorns 154 
cash crops 182 
Cleome in American southwest 251 
mastic 295-6 
Prosopis in Peru 157-8 
wild plants 214 
Egypt, burial practice 325-8, 325-8 
Egyptian blue lily/lotus see Nymphaea caerulea 
Egyptian grass see Dactyloctenium aegyptium 
Egyptian sage see Salvia aegyptiaca 
einkorn see Triticum monococcum 
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Eisentraut, Phyllisa 120 
el berri 193-4, 196 
El Cigarralego (Spain) 404, 410 
El Nifio/Southern Oscillation (ENSO) weather 
events 159-60 
elbow buffalo grass see Panicum subalbidum 
elder see Aegopodium podagraria; Sambucus; 
Sambucus nigra 
black see Sambucus nigra 
common see Sambucus nigra 
dwarf see Sambucus ebulus 
Eleocharis, Peru, Pampa Chica 399 
Eleusine 
coracana (finger millet), Dogon country 
241 
indica (crowfoot grass) (Indian goose grass) 
(goosegrass), Dogon country 238, 239 
Eleusinian mysteries see Demeter and 
Persephone 
elmleaf blackberry see Rubus ulmifolius 
Elmore, F.H. 250 
Elsasser, A. 154 
Emex spinosa (lesser jack) (spiny threecorner- 
jack), Canary Islands 220, 222, 226 
emic/etic approach 45 
emmer see Triticum dicoccum 
endive see Cichorium 
Engel, F.A. 160 
England 358, 360 
see also British Isles 
English holly see Ilex aquifolium 
English oak see Quercus robur 
ENSO (El Niño/Southern Oscillation) weather 
events 159-60 
environment 
awareness of 215 
and choice of plants 4-5 
southeastern Europe 72-3 
environmental constraints 4 
environmental history 45 
epená see Virola theiodora 
Ephedra (joint-fir) 22 
recovered from living surfaces 25 
Eragrostis (lovegrass), Dogon country 241 
cilianensis (gray love grass) (love grass) 
(stinkgrass), Dogon country 238, 239 
tremula, Dogon country 238, 239 
Eremocitrus 171 
ergot see Claviceps purpurea 
Ericameria (rabbitbrush), American southwest 
366 
Erickson, D. 468 
ersatz 240 
Ertug, F. 5, 9, 240 
Eruca vesicaria (wild rocket), Canary Islands 
222 
Erythrina edulis, Inga sp., Peru 160 
Erythroxylon/Erythroxylum coca 
South America 
Andean region 372, 373 
Lake Tititcaca basin 118 
Peru 369, 370 
escabon see Chamaecytisus proliferus 
ethno-ecological modelling 17 
ethnoagronomy see traditional agriculture 
ethnobotany 4, 18, 42, 42, 50 
areas of research 43-5 
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database of wild food plants 228-30, 
230-3, 230-2 
history of 42-3, 44 
issues/imperatives 48-50 
methods of research 45-8 
ethnoecology 43-4 
ethnographic methods xiii 
Canary Islands 221, 223, 226-7 
western Mediterranean 279 
ethnohistorical sources, Canary Islands 221, 
221, 225, 226 
ethnomedicine 45 
etic/emic approach 45 
Etkin, N. 214 
Etruscans 167, 173, 176 
Euonymus (spindle-tree) 293 
Euphorbia (spurge) 
Canary Islands 219, 224 
Peru, Pampa Chica 398, 399 
aphylla (leafless spurge), Canary Islands 
216 
balsamifera (balmy spurge), Canary Islands 
216 
Euphorbiaceae (spurge family), Canary 
Islands 216 
Europe 
southeastern 62, 65, 65 
chronological framework 64, 66, 66 
crop diversity 66-73 
environment and climate 72-3 
southwestern central 82-95, 84-5 
western, development in agriculture 
107-12 
western central 101-6, 101-6 
European cornel see Cornus mas 
European dewberry see Rubus caesius 
European matrimony-vine see Lycium 
intricatum 
European mountain ash see Sorbus aucuparia 
European teatree see Lycium intricatum 
evening primrose see Oenothera 
whitest see Oenothera albicaulis var. 
runcinata 
evening primrose family see Onagraceae 
evergreen plants 217, 228, 294, 331, 362-3 
exotic food 412 
extensification 388 
Eyzaguirre, P.B. 211 


faba bean see Vicia faba 
Fabaceae (bean family) (pea family) 
Belize 449, 449 
Canary Islands 220 
South America 372 
Peru 158, 160 
Pampa Chica 398, 399 
Fagerholm, N. 48 
Fagopyrum (buckwheat), western Europe 
110-11 
esculentum (buckwheat), southwestern 
central Europe 92 
sagittatum, southwestern central Europe 
86 
Fagus (beech) 293, 331 
fakoy sauce 239, 240 
Fallopia convolvulus (black bindweed), Alpine 
region 353 
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false cleavers see Galium spurium 
false flax see Camelina 
false oat grass see Arrhenatherum elatius 
false sesame see Ceratotheca sesamoides 
false signalgrass/signal grass see Brachiaria 
deflexa 
famine 6, 107-8 
foods 214, 253 
Byrsonima crassifolia 450 
Cleome 250, 253 
Dogon people 238, 240 
nettles as 274 
‘spring hunger’ 357-8, 366 
fava bean see Vicia faba 
favism 318 
Fay, G. 193, 194 
FBC (Funnel Beaker Culture), Germany 428-9, 
429, 437, 438 
feasting see ritual contexts, meals 
feather windmill grass/windmill-grass see 
Chloris pilosa 
fennel see Foeniculum vulgare 
fennel, Lanzarote giant see Ferula lancerottensis 
fern 
bracken see Pteridium; Pteridium aquilinum 
male see Dryopteris filix-mas 
‘fernseed’ 334 
fertility ritual 315-16, 317, 320, 324 
Egypt 326 
Ferula lancerottensis (Lanzarote giant fennel), 
Canary Islands 222 
festive contexts 10, 245, 311 
May Day 10, 243, 245, 272, 313, 332, 334, 
354-60 
Ficus (fig), northern Italy 167, 168 
carica (edible fig), 182-3 
Alpine region 351, 352 
Canary Islands 182-90, 184, 186, 218, 218 
France 413, 417, 418 
northern Italy 165 
northern Morocco 193, 194-7, 195, 196 
southwestern central Europe 89, 91, 92 
fiddle dock see Rumex pulcher 
field bean see Vicia faba 
field madder see Sherardia arvensis 
field mustard see Brassica rapa; Sinapsis arvensis 
fig see Ficus 
edible see Ficus carica 
fig wasps 183, 184 
figleaf goosefoot see Chenopodium ficifolium 
figwort family see Scrophulariceae 
Filipendula vulgaris (dropwort) (meadowsweet) 
331 
finger lime see Microcitrus 
finger millet see Eleusine coracana 
fir 
Douglas see Pseudotsuga 
white see Abies concolor 
fire 
sacrificial 343-53 
see also burning; cremation 
fire tree/firetree see Morella faya 
Fischer, E. 66 
Fischler, C. 6 
Flacourtiaceae, Belize 448 
flatpod see Adenocarpus 
flat sedge see Cyperus 
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flavour see taste 
flax see Linum 
common see Linum usitatissimum 
false see Camelina 
flixweed see Descurainia sophia 
Flögeln-Eekhöltjen (northern Germany) 430, 
431, 432 
fodder 111, 225, 234 
dis 286, 288 
hulled wheats 278-9 
nettle 268-9, 274 
fodder pea see Lathyrus 
Foeniculum vulgare (fennel) 
Canary Islands 222 
southwestern central Europe 89, 90, 91 
foetid cassia see Cassia tora 
fonio see Digitaria exilis 
food preference 386 
food-use categories 
Spain 213, 229-30, 231-2, 232-3 
fool’s water cress see Apium nodiflorum 
forests 148 
domestic 192 
laurel, Canary Islands 217 
pine, Canary Islands 217 
Prosopis in Peru 157, 158-9 
thermophile, Canary Islands 217, 227 
forget-me-not, Jamaican see Browallia 
americana 
Fortunella japonica (kumquat), western 
Mediterranean 171 
four-leaf clover 334 
foxtail, yellow see Setaria pumila 
foxtail millet see Setaria italica 
Fragaria (strawberry) 
Alpine region 351 
northern Italy 166, 168 
vesca (strawberry) 
Canary Islands 222 
France 417 
northern Italy 165 
fragrant bursera see Bursera copal 
France 
Bibracte 322, 322, 389, 412-20 
burnt-offering 342, 348 
cremation 329 
festive use of plants 359, 359, 360 
mastic tree 298 
‘nettle war’ 275 
Ruta 266 
viticulture in 175-81, 176-80 
see also Iberian Peninsula, Iron Age; 
western central Europe 
frankincense family see Burseraceae 
free-threshing wheat 276 
Iberian Peninsula 100 
southeastern Europe 67, 73, 74 
see also Triticum aestivum; Triticum durum; 
Triticum turgidum 
French oak see Quercus robur 
friar’s cowl see Arisarum simorrhinum 
Fritsch, J. 32 
frog fruit see Lippia nodiflora 
fruit/fruit trees 90, 91, 141-9, 198 
Alpine region 351, 352 
Bribacte (France) 416, 416, 417 
northern Italy 163-9 


see also food-use categories; Prosopis, Peru; 
Quercus, California 
fuel 227, 267 
coprolites as 400 
Pistacia lentiscus 298 
Prosopis 161-2 
Quercus 331 
Ulex europaeus 268, 272, 355 
Fumaria (fumitory), Canary Islands 220 
Funnel Beaker Culture (FBC), Germany 428-9, 
429, 437, 438 
furze see Ulex 
furze, common see Ulex europaeus 


Galera, Lady of 39, 39 
Galium 
aparine (catchweed) (cleavers) (stickywilly) 
Alpine region 353 
Canary Islands 220 
northern Germany 430, 433, 435, 435 
spurium (false cleavers) 
Alpine region 353 
northern Germany 432, 432, 433 
gansi see Panicum laetum 
García Sánchez, E. 278 
garden apple see Malus domestica 
garden cress see Lepidium sativum 
garden lettuce see Lactuca sativa L. var. 
longifolia 
garden marigold see Calendula arvensis 
garden orache see Atriplex hortensis 
gardens 43, 148-9 
market 167 
southwestern central Europe 90, 91, 95 
Spain 440 
garland chrysanthemum see Chrysanthemum 
coronarium 
garlic see Allium sativum 
hairy see Allium subhirsutum 
rosy see Allium roseum 
Garry oak see Quercus garryana 
gathering 211, 234, 469 
Dogon country 239-40 
German Neolithic 428, 436-8 
hunter- 212 
gender see women 
Geraniaceae 
Alpine region 353 
Canary Islands 220 
Geranium, Peru, Pampa Chica 399 
rotundifolium (roundleaf geranium), 
Alpine region 353 
Germany 
Neolithic 428-38, 429-30, 432-5 
ritual 321, 321 
bog offerings 333 
burial practices 329 
burnt-offering places 345, 348 
Urtica dioica 273 
see also western central Europe 
Gesher Benot Ya’agov 15 
Gil, Jaime 9, 143, 213, 215 
Gilia, Peru, Pampa Chica 398 
Gimbutas, M. 317 
giradol see Chrozophora tinctoria 
Girard, Michel 9, 268-9 
git/gith see Nigella sativa 


Glaucium corniculatum (blackspot hornpoppy) 
(red horned poppy), Canary Islands 222 
Glechoma hederacea (ground ivy) (ivy), British 
Isles 363 
globe artichoke see Cynara scolymus 
glossy nightshade see Solanum americanum 
goat willow see Salix caprea 
goat’s foot see Oxalis pes-caprae 
goddesses 
Iberian Peninsula 409, 410 
see also Demeter 
gold-of-pleasure see Camelina sativa 
golden cup oak see Quercus chrysolepis 
golden thistle/goldenthistle, common see 
Scolymus hispanicus 
Goldstein, David J. 8, 11, 387, 389, 390, 452 
Gonzalez Reyero, Susana 10, 18, 389, 401 
good King Henry see Chenopodium bonus- 
henricus 
Goody, J. 387, 401 
gooseberry, Cape see Physalis 
goosefoot see Chenopodium 
common see Chenopodium album 
figleaf see Chenopodium ficifolium 
mapleleaf see Chenopodium hybridum 
nettleleaf see Chenopodium murale 
white see Chenopodium album 
goosefoot family see Chenopodiaceae 
goosegrass see Eleusine 
goosegrass, Indian see Eleusine indica 
gorse see Ulex 
gorse, common see Ulex europaeus 
Gossypium barbadense (Creole cotton), Peru, 
Pampa Chica 396, 397, 398, 399 
gourd see Lagenaria 
bottle see Lagenaria siceraria 
buffalo see Cucurbita foetidissima 
gourmet food 234, 235 
goutweed see Aegopodium podagraria 
grafting 267 
Gramineae (grass family) 278 
Granberg, G. 341 
Grant, Isabelle 247 
grape/grapevine 293 
northern Italy 166-7 
in southeastern Europe 71-2 
see also Vitis; Vitis vinifera 
grass 
African bristle grass see Setaria sphacelota 
alkili see Puccinellia 
American southwest 116 
annual bluegrass see Poa annua 
barnyard see Echinochloa crus-galli 
blue-eyed see Sisyrinchium 
burgu see Echinochloa stagnina 
cattail see Setaria pumila 
coast button see Dactyloctenium aegyptium 
crabgrass see Digitaria; Digitaria fuscescens 
crabgrass 
Indian see Digitaria longiflora 
Jamaican see Digitaria horizontalis 
wire see Digitaria longiflora 
crowfoot see Eleusine indica 
Egyptian see Dactyloctenium aegyptium 
elbow buffalo see Panicum subalbidum 
feather windmill-grass see Chloris pilosa 
goosegrass see Eleusine indica 
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gray love/lovegrass see Eragrostis 
cilianensis 
hippo see Echinochloa stagnina 
kayasuwa/Kyasuma see Pennisetum 
pedicellatum 
little Neptune see Cymodocea nodosa 
lovegrass see Eragrostis 
pepper see Lepidium 
smallgrass, Indian see Microchloa indica 
southern crabgrass see Digitaria cilaris 
stinkgrass see Eragrostis cilianensis 
timothy- see Phleum 
grass family see Gramineae; Poaceae 
grass pea see Lathyrus sativus 
gray love grass see Eragrostis cilianensis 
greasewood see Sarcobatus 
Greece 65, 66, 66 
celery 328 
cereals and pulses 66-70 
cult of Demeter and Persephone 314-20, 
314, 317, 319 
Dionysian mysteries 319, 319 
festival Elaphebolia 332 
historical documents 27-8, 43, 295 
iconographic sources 32-5, 37 
other crops 70-2, 70 
ritual 312, 330 
Triticum spelta 68 
Greek oregano see Salvia fruticosa 
green amaranth see Amaranthus hybridus 
greens 5, 115, 115, 234, 405, 448, 449 
and the archaeobotanical record 25 
gathering 240 
see also individual plants 
Gregory, M. 361 
Grieve, M. 361 
Griffin-Kremer, Cozette 9, 10, 242-9, 268 
Grigson, G. 356, 361 
ginding material 236 
grinding stones 26, 237, 340 
Grivetti, L.E. 213 
ground cherry see Physalis; Physalis alkekengi 
ground elder see Aegopodium podagraria; 
Sambucus nigra 
ground ivy see Glechoma hederacea 
groundnut, bambarra/Bambara see Voandzeia 
subterranea 
guabana see Annona muricata 
guaje see Leucaena esculenta 
Guatemala see Guijarral 
guava see Psidium; Psidium guajava 
Guazuma 
Belize 447, 448, 448 
ulmifolia (bastardcedar), Belize 448 
Guijarral (Belize) 445-9, 446-8 
Gumerman, G. 387, 401 
Gunda, B. 279 
Gynerium sagittatum (cana brava) (wild cane), 
Peru, Pampa Chica 396, 397, 398, 399 


Haagerocereus, Peru, Pampa Chica 398, 399 
hackberry see Prunus padus 
Hageman, Jon B. 11, 388, 389, 390, 452 
hair/hairs 
festive/ritual use of plants for 357, 367 
foods good for 280 
Phaseolus 144 
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hairy buttercup see Ranunculus sardous 
hairy garlic see Allium subhirsutum 
hallucinogenic plants see psychoactive plants 
halves (ayllus) 395-6 
Hammer, K. 279, 280 
Hansson, A.-M. 10 
hardy orange see Poncirus trifoliata 
harefoot plantain see Plantago lagopus 
Harlan, J. 212 
Harrington, H.D. 250 
Harris, D.R. 147, 212 
Harris, M. 468 
Harrison, J.E. 316 
Harshberger, J.M. 42, 43 
Hastorf, Christine 121, 371, 401, 468 
Haudricourt, A.G. 191 
hawthorn see Crataegus 
common see Crataegus monogyna 
smooth see Crataegus laevigata 
hazel/hazelnut see Corylus; Corylus avellana 
hearths 25 
Heberdenia excelsa, Canary Islands 222 
Hebrides 244, 244 
Hedera 355 
helix (common ivy) (ivy) 361 
British Isles 363 
hedge false bindweed see Calystegia sepium 
hedges 148, 165, 270 
Heiss, A.G. 10 
Heizer, R. 154 
heliotrope see Heliotropium 
heliotrope, wavy see Heliotropium ramosissimum 
Heliotropium (heliotrope), Peru, Pampa 
Chica 397, 398, 399, 401 
ramosissimum (heliotrope) (wavy helio- 
trope), Canary Islands 220 
Helminthotheca echioides (bristly ox-tongue), 
Canary Islands 222 
hemp see Cannabis sativa 
herb ivy see Ajuga iva 
herb-of-grace see Ruta graveolens; Verbena 
officinalis 
herbero 235 
Herbich, I. 420 
‘herbofilia’ 233 
herbs 416, 417 
Hernändez Bermejo, J.E. 278 
Herodotus 318 
heroes, Iberian iconography 406-7, 406-8, 410 
Hesiod 355 
Hibiscus diversifolius (Cape hibiscus), Dogon 
country 238, 239, 241 
hidden stone 334-42 
hila 22 
hill forts 
Sweden 332-3 
Ukraine 340, 340 
Hillman, G. 16, 283 
hippo grass see Echinochloa stagnina 
Hippocrates 361 
historical sources xiv, 18, 27-32, 43, 51 
Abreau, J. 188, 221 
Athenaios 319-20, 332 
Caesar 413 
Columella 145, 181 
Cronicén Albendense 278 
Dioscorides 295 
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Herodotus 318 
Hesiod 355 
Hippocrates 361 
Homer 163, 330 
Ireland 249, 273 
Josephus 172 
Justin 175 
Palladius 146 
Pliny the Elder 78, 80, 145, 146, 181, 318, 
355 
Polybius 78 
Scotland 249, 273 
Strabo 78 
Sturluson 333 
Tacitus 331 
Theophrastus 144 
see also ethnohistorical sources 
Hjelmqvist, Hakon 337 
Hmimsa, Y. 9 
Hochdorf, princely grave 329 
Hodder, I. 37 
Hoeschle-Zeledon, I. 276 
holly see Ilex 
English see Ilex aquifolium 
small-leaved see Ilex canariensis 
holly/holm oak see Quercus ilex 
Homer 163, 330 
homesickness 388 
honeysuckle see Lonicera 
Hopi peoples 10, 251, 326, 332, 364-7, 364-7 
Hordeum (barley) (two-row barley) 151 
Germany 433 
Iberian Peninsula 411 
nutritional data 151 
ritual use 321 
Roman period 312-13 
southwestern central Europe 92 
western central Europe 103-6 
murinum (mouse barley) 353 
vulgare (hulled barley) (naked barley) 
Canary Islands 186, 218, 218 
Egypt 325, 326, 326, 327 
France 414, 417 
Germany 333, 430, 431, 432, 432, 433, 434, 
435, 435, 438 
Greece 66-7, 69, 314, 314 
Iberian Peninsula 96, 98 
ritual use 347, 348, 348-9, 350 
South America, Lake Titicaca basin 119 
southwestern central Europe 83, 86-7, 
86, 88-9, 90, 95 
Sweden 338 
vulgare L. subsp. vulgare 187 
vulgare var. nudum, Iberian Peninsula 96 
Horgen culture 88, 94 
hornbeam see Carpinus 
horned dock see Rumex bucephalophorus 
horned poppy see Glaucium 
horse bean see Vicia faba 
horse-purslane see Trianthema portulacastrum 
horseradish see Armoracia rusticana 
horticulture 29, 233 
Hoy House 113-15, 117, 250-3, 251 
huaca 395-6 
huacacachu see Brugmansia 
huarango see Acacia macracantha 
hubbard squash see Cucurbita maxima 
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hulled barley see Hordeum vulgare 
hulled wheats 276-81, 282-3 
see also Triticum monococcum: Triticum 
dicoccum; Triticum spelta 
human-nature 468 
Hungary, einkorn 279 
hunting/hunter-gatherers 212, 419 
hybridisation 171 
Hypericum (St John's wort), Canary Islands 219 
perforatum (common St John’s wort) 21 
Sweden 334 
Hypochoeris glabra (smooth cat’s ear), Canary 
Islands 222 


Iberian Peninsula 
Andalusi Agronomic Treatises 29-30 
iconographic sources 35, 37, 37, 38-41, 
38-41 
Iron Age 403-11, 404 
Neolithic 96-100, 97 
Ibn al-‘Awwam 145, 278 
Ibn al-Wafid 29, 30, 31 
ice plant 
common see Mesembryanthemum 
crystallinum 
crystalline see Mesembryanthemum 
crystallinum 
slenderleaf see Mesembryanthemum 
nodiflorum 
ice-cream bean see Inga feuilli 
iconographic sources 18, 33-41, 50 
Iron Age, Iberian Peninsula 405-6, 406-7 
identity 6, 10, 386-7, 468 
India 427 
Peru 400-2 
Tlex (holly), 355 
aquifolium (English holly) 
British Isles 363 
Sweden 334 
canariensis (small-leaved holly), Canary 
Islands 219 
images see iconographic sources 
Impressa/Cardial-Cultures 83 
impressions in clay 282, 283, 285, 285 
ndia 
Chenopodium album 436 
Wayanad 421-7, 422-3, 425-6, 452 
India sandbur see Cenchrus biflorus 
ndian chestnut see Aesculus indica 
Indian crabgrass see Digitaria longiflora 
ndian goosegrass see Eleusine indica 
ndian paintbrush see Castilleja 
ndian shot see Canna indica 
ndian smallgrass see Microchloa indica 
industrialisation 469 
Inga Feuilli 
Peru, Pampa Chica 398 
inhumation burial 328-9 
insecticides 272, 298 
‘insecurity’ 
food 249 
see also famine, food 
intensification 388 
Ipomoea batatas (sweet potato) 22, 190 
Peru 160 
Iranian knapweed see Centaurea depressa 
Ireland 


festive use of plants 354-5, 357, 358 
Sinapis arvensis 274 
Ulex europaeus 273 
Iris 
cretica (Crete iris) (iris), 355 
foetidissima (iris) (stinking iris), British 
Isles 363 
pseudacorus (iris) (yellow flag) 
British Isles 363 
northern Germany 430 
Iron Age 
Alpine region 350, 352 
France 175, 178, 178-9, 180, 416 
northern Italy 77, 164, 166, 167-8 
ritual plant use 321 
southwestern central Europe 86, 89-90, 91 
western Europe 108-11, 277 
eastern Iberia 403-11 
irrigation 168 
Irvingia gabonensis (bush mango) (wild mango) 
145 
isafiu see Tropaeolum tuberosum 
Islam, burial practices 331 
Isle of Man 355 
Italian millet see Setaria italica 
Italy 280 
burnt-offering places 345, 346, 346-7, 348 
Cumae 173-4, 174 
einkorn 279 
emmer 278, 280 
mastic tree 293-8 
northern 75-81, 76, 77 
fruit 163-9, 164 
Sardinia, mastic tree 293-8 
Sicily 316, 316-17 
stamma 288 
ivy see Calystegia sepium; Glechoma hederacea; 
Hedera Helix 
common see Hedera helix 
ground see Glechoma hederacea 


Jacomet, S. 8, 62, 144, 285, 346 
Jamaican crabgrass see Digitaria horizontalis 
Jamaican forget-me-not see Browallia 
americana 
Japan 233 
Jasonia glutinosa (rock tea), Spain 234 
Jbala communities 192-7 
Jerusalem thorn see Paliurus spina-christi 
jessamine, day see Cestrum diurnum 
joint-fir see Ephedra 
Jones, G. 67, 283, 285 
Josephus 172 
Jouven, M. 32 
Jovellanos, G.M. de 442 
Judaism, ritual 333 
Juglans regia (nut) (walnut) 145, 146, 293 
Alpine region 351, 352 
California 150 
Greece 330 
Iberian Peninsula 410 
northern Italy 167 
southwestern central Europe 90, 91 
jujube see Ziziphus jujuba 
Juncaceae, Peru, Pampa Chica 398 
Juncus (rush), Canary Islands 221 
Peru, Pampa Chica 399 


jungle rice/jungle ricegrass see Echinochloa 
colona 
juniper 
Canarian see Juniperus turbinata 
common see Juniperus communis 
Juniperus (juniper) 355 
communis (common juniper), British Isles 
363 
turbinata ssp. canariensis (Canarian 
juniper), Canary Islands 217, 219, 222 
Justin 175 
jute, wild see Corchorus tridens 
jute snail see Pachychilus 


Kalëik, S. 451 

Kaliff, A. 329 

kafawa see Chenopodium pallidicaule 

kayasuwa grass see Pennisetum pedicellatum 

Käyhkö, N. 48 

kernos 319, 320 

Kevin, Saint 274 

Keyland, Nils 335 

Khadari, B. 9 

kiawe see Prosopis pallida 

Kirleis, Wiebke 10-11, 388, 390, 410, 452 

kivas 365, 366 

Kloof, Stefanie 10-11, 388, 390, 410, 452 

knapweed, Iranian see Centaurea depressa 

knotweed see Polygonum 
curlytop see Polygonum lapathifolium 
prostrate see Polygonum aviculare 

knowledge, traditional 16, 42, 43, 44, 214, 
227, 281 

Kore see Persephone 

Kramer, W. 343 

Kreienkopp II (Germany) 438 

Kreuz, A. 90, 148 

kumquat see Citrus japonica; Fortunella japonica 

Kyasuma grass see Pennisetum pedicellatum 


La Fontaine de l’Ecluse (Bibracte, France) 
413, 414, 415-17, 418 

La Fontaine Saint Pierre (Bibracte, France) 
413, 414, 415-17, 416 

La Pature du Couvert (Bibracte, France) 413, 
414, 415-17, 418, 420 

La Porte du Rebout (Bibracte, France) 
413-14, 415-17 

La Serreta de Alcoi (Spain) 407, 408 

labour, and choice of crop 105 

laciniate viper’s-grass see Scorzonera laciniata 

Lactuca sativa L. var. longifolia 333 

lady’s thumb see Persicaria maculosa; Polygonum 
persicaria 

Lagenaria (gourd), Peru 368 
siceraria (bottle gourd) 

Peru, Pampa Chica 397, 398, 399 
southwestern central Europe 90, 91 

vulgaris see Lagenaria siceraria 

Lake Titicaca basin (South America) 118-24, 
118-19, 122 

Lallemantia, southeastern Europe 70, 71, 72, 73 

Lambert, M. 324 

lambsquarters see Chenopodium album 

Lamiaceae 363 
Canary Islands 220 
northern Germany 430 
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Peru, Pampa Chica 398, 399 
land rights 246, 295 
landraces, Canary Islands 189, 189 
landscape organisation 167-8 
Lanfranchi, Francois de 268, 293 
language 48 
Lanzarote giant fennel see Ferula lancerottensis 
Lapsana communis (common nipplewort), 
northern Germany 433, 435, 435 
larkspur see Delphinium 
larus see Arisarum simorrhinum 
Lathrap, D.W. 369 
Lathyrus 
annuus (red fodder pea), Canary Islands 
222 
cicera (chickling vetch) (red pea) 
Canary Islands 222 
Iberian Peninsula 96, 98 
northern Italy 76, 79 
clymenum (Spanich vetchling), Canary 
Islands 222 
sativus (grass pea) (white pea) 67 
Alpine region 350 
Iberian Peninsula 96, 98 
northern Italy 76, 79 
southeastern Europe 69 
tingitanus (Tangier pea), Canary Islands 
222 
Latuca sativa L. var. longifolia (romaine lettuce) 
333 
Launaea nudicaulis (bold-leaf launea), Canary 
Islands 222, 226 
Lauraceae (laurel family), Canary Islands 
186, 219 
laurel see Laurus nobilis 
laurel family see Lauraceae 
Laurus 
nobilis (bay tree) (laurel) (sweet bay) 
funerary contexts 331 
northern Italy 165 
novocanariensis (Canarian laurel) 217 
laws/regulations, Spain 439-43, 441 
LBK (Linearbandkeramik) 83, 86, 165, 429, 436 
Le Verger au-dessus des Grandes Portes 
(Bibracte, France) 413, 414, 415-17 
leafless spurge see Euphorbia aphylla 
leaves, Dogon country 238-9, 240 
Lee, Midori 121, 123 
leek see Allium 
legumes 17 
Alpine region 348, 350 
Bulgaria 66-70, 72 
France 413, 414, 416, 417, 418 
Greece 66-70, 72 
Iberian Peninsula 98 
northern Italy 79 
lemon see Citrus x limon 
lemon balm see Melissa officinalis 
Lens (lentil), western central Europe 104-5 
culinaris (lentil) 
Alpine region 348, 350 
Canary Islands 186, 187, 218, 218 
France 417 
Iberian Peninsula 96, 98 
in southeastern Europe 69 
southwestern central Europe 83-4, 86, 
87, 89, 90, 92, 94-5 
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Lentz, D. 468 
Lepidium, (cress) (pepper grass), American 
southwest 115 
meyenii, Peru, Pampa Chica 398 
sativum (garden cress), southwestern 
central Europe 91 
Leptadenia hastata, Dogon country 238, 239, 
239, 241 
lesser burdock see Arctium minus 
lesser jack see Emex spinosa 
Leterme, E. 146 
lettuce, Romaine/ garden see Latuca sativa L. 
var. longifolia 
Leucaena esculenta (guaje) 146 
Leucanthemum vulgare (ox-eye daisy), British 
Isles 362 
Levi-Strauss, C. 453, 468 
Lewthwaite, J.G. 248 
LHour, Michel 300 
Libya 294 
liknon 319-20, 319 
Liliaceae (lily family), Peru, Pampa Chica 399 
ily-of-the-valley see Convallaria; Convallaria 
majalis 
Lima bean see Phaseolus lunatus 
ime see Citrus x aurantifolia; Tilia 
finger see Microcitrus 
round see Microcitrus 
inden see Tilia 
Linearbandkeramik (LBK) 83, 86, 165, 429, 436 
inseed oil see Linum usitatissimum 
Linum 70 
Canary Islands 220 
western central Europe 103-4, 106 
western Europe 111 
usitatissimum (common flax) (linseed oil) 
Alpine region 350 
Iberian Peninsula 97, 98 
southeastern Europe 70, 70 
southwestern central Europe 83, 86, 86, 
87, 87, 88, 90, 91, 92 
Sweden 330 
western Europe 111 
Lippia nodiflora, Peru, Pampa Chica 399 
iqueurs 213, 221, 229, 234 
Lithocarpus densiflorus (tanoak), California 
151, 151, 154 
ittle Neptune grass see Cymodocea nodosa 
iving surfaces 25 
lipu see Melochia lupulina 
Lö Gô Xa Mat (Vietnam) 301-2, 301 
ocoto see Capsicum baccatum 
oess 102-4, 103-4 
Logan, Amanda 123 
Lolium (rye grass), Canary Islands 220 
Lomatium (biscuit root) 23 
Lonicera (honeysuckle) (woodbine) 356, 361 
periclymenum (woodbine), British Isles 363 
otus 
Blue/Egyptian see Nymphaea caerulea 
white Egyptian see Nymphaea lotus 
ovegrass see Eragrostis 
Lovö (Sweden) 322, 335-8, 336-7, 339, 341-2 
ow cornflower see Centaurea depressa 
Low, Tim 212 
Lucas, A.T. 270, 274 
ucky leaf see Oxalis tetraphylla 
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lucuma see Lucuma bifera; Pouteria lucuma 
Lucuma bifera (lucuma) 
Peru 160 
Pampa Chica 396, 397 
Lupinus albus (lupin), northern Italy 79 
Lupinus mutabillis (Andean Lupin) (tarwi), 
South America, Lake Titicaca basin 119 
Lycium intricatum (European matrimony-vine) 
(European teatree), Canary Islands 223 
Lycopersicon peruvianum (wild tomato), Peru, 
Pampa Chica 397, 398 
Lycopus europaeus (bugleweed) 21 


Mabberley, DJ. 82, 171 
macaroni wheat see Triticum durum 
MacCuillenan, Cormac 355 
Macedonia 295 
machu see Tropaeolum tuberosum 
macrofossils 21, 25, 63 
magic 31 
Mahaleb plum see Prunus mahaleb 
Maier, U. 93 
maize 4 
see also Zea; Zea mays 
male fern see Dryopteris filix-mas 
Mali, Dogon country 237-41, 237 
mallow see Malva 
mallow, cheeseweed see Malva parviflora 
mallow family see Malvaceae 
Malphighiaceae 449 
Malum persicum 172 
Malus (apple) 
France 417 
western central Europe 106 
domestica (apple) (garden apple) 91 
southwestern central Europe 91 
sylvestris (apple) 
northern Italy 165, 166, 168 
southwestern central Europe 91 
Malva (mallow) 
Belize 448 
Canary Islands 220, 221, 225 
parviflora (cheeseweed mallow), Canary 
Islands 220, 223, 226 
Malvaceae 
Belize 448 
Peru, Pampa Chica 398 
management systems 49, 213 
mandarine see Citrus reticulata 
mango, bush/wild see Irvingia gabonensis 
Manihot esculenta (cassava) (manioc) (yuca) 
cloning 146 
Peru 160, 368 
manioc see Manihot esculenta 
Maranta (arrowroot) 24 
Marian thistle see Silybum marianum 
maricao cimun see Byrsonima crassifolia 
marigold, garden see Calendula arvensis 
marijuana see Cannabis sativa 
Marinova, E. 8 
Mariotti-Lippi, Maria 173, 174 
mariposa lily see Calochortus 
market gardens 167 
Marseilles (France) see Massalia 
marsh marigold see Caltha palustris 
marshmallow see Althaea officinalis 
marshwort see Apium 
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Martin, L. 285 
Martin, M. 244-5 
Martin, P.S. 251, 252 
Martin, R. 28 
mashua see Tropaeolum tuberosum 
Massalia (Marseilles) 9, 175-81, 176 
mastic tree see Pistacia lentiscus 
material culture 35-7, 45 
matrimony-vine, European see Lycium 
intricatum 
Matterne, Véronique 104 
maurelle see Chrozophora tinctoria; Croton 
tinctorius 
May Day 10, 243, 245, 272, 313, 332, 334, 354-60 
Maya 11, 24, 49, 444-51, 445, 452 
Maytenus canariensis (Canarian khat) (Canarian 
mayten) 217 
meadowsweet see Filipendula vulgaris 
meat 419 
Medicago (alfalfa) 288 
medicine 74, 266-8, 356 
ethnomedicine 45 
Maya 448, 450 
nettles 274 
oil plants 293, 294 
psychoactive plants 368-73 
and wild plants 214, 215, 225, 235 
medieval period 
historical sources 18, 28-31 
southwestern central Europe 86, 91, 92 
Spain 439-43, 441 
Mediterranean, western, Citrus 170-4 
Mediterranean rocket see Sisymbrium 
erysimoides 
medlar see Mespilus germanica 
mehia (fig alcohol) 195 
Melissa officinalis (lemon balm), southwestern 
central Europe 88, 91 
Melochia lupulina, Peru, Pampa Chica 398 
Meng, E. 4 
Meniel, P. 419 
Mennell, S. 387, 401 
Mentha 
x parviflora, Canary Islands 220 
x piperata, Canary Islands 223 
Mesembryanthemum crystallinum (common 
ice plant) (crystalline ice plant), Canary 
Islands 223 
nodiflorum (slenderleaf ice plant), Canary 
Islands 220, 223, 226 
Mesolithic 15, 245 
forests 148 
France 175 
northern Italy 162, 164 
southeastern Europe 67 
southwestern central Europe 93 
Mespilus germanica (medlar), southwestern 
central Europe 90, 91 
mesquite see Prosopis; Prosopis juliflora 
metal 38, 342 
in bread 340, 340 
Mexico 49, 123, 146, 148 
see also Belize 
Meyer, K. 243 
Michon, G. 191-2 
Microchloa indica (Indian smallgrass), Dogon 
country 238, 239 


Microcitrus (finger lime) (round lime), western 
Mediterranean 171 

microfossils 21 

middens 
American southwest study 251, 252 
Maya 447, 447, 449 

middle ages see medieval period 

midsummer night 334 

migration period, southwestern central 
Europe 86, 92 

Milaraspa 274 

milk production 247, 248, 288, 288 

milkweed see Asclepias 

millet see Panicum; Panicum miliaceum; 
Pennisetum glaucum 
browntop see Brachiaria ramosa 
finger see Eleusine coracana 
foxtail see Setaria italica 
pearl see Pennisetum glaucum 
southwestern central Europe 88, 94 

milpa 447 

Mimosoideae (mimosa subfamily), South 
America 372 

Mimusops laurifolia (persea tree) 327 

miners lettuce, annual water see Montia 
fontana 

Mingote Calderön, Jose Luis 11, 18, 389, 452 

Mingote, J.L. 468 

Mintz, S.W. 388 

Mitchell, W.J.T. 35 

modern period 
historical sources 18, 31-2 
ritual 333-4 
southwestern central Europe 91 

Monah, D. 66 

Monah, F. 66 

monasteries 29 

Montanari, M. 412 

Monte Papalucio 316, 317 

Montia fontana (annual water miners lettuce) 
(waterblinks), Spain 234 

Morales, Jacob 9, 143, 213, 215, 

Morella faya (firetree/fire tree), Canary Islands 
217, 221, 223 

morning glory family see Convolvulaceae 

Morocco 192 
einkorn 279 
mastic tree 295 
olive 192-4 

morphometry 24, 26 

Morus nigra (black mulberry), southwestern 
central Europe 90, 91 

Mount Atlas pistachio see Pistacia atlantica 

Mount Teide bugloss see Echium wildpreti 

mountain ash see Sorbus 
European see Sorbus aucuparia 

Mountain Teide broom see Spartocytisus 
supranubius 

mouse barley see Hordeum murinum 

mouse plant see Arisarum simorrhinum 

Mug House 252, 253 

muguet see Convallaria majalis 

mugwort see Artemisia campestris, Artemisia 
norvegica; Artemisia vulgaris 

mulberry, black see Morus nigra 

Mullin, J.M. 361 

Mulvaney de Pefialoza, Eleonora 369 


mummies 
Egypt 326, 327 
Pampa Chica (Peru) 400 
Murray, Andrea 120 
Musa x paradisiaca (banana) 182 
mustard see Brassica 
black see Brassica nigra 
charlock see Sinapsis arvensis 
field see Brassica rapa; Sinapsis arvensis 
tansy see Descurainia 
white see Sinapis alba 
wild see Sinapsis arvensis 
myrobalan plum see Prunus cerasifera 
Myrtaceae, Belize 448 
myrtle see Myrtus 
common see Myrtus communis 
myrtle family see Myrtaceae 
Myrtus communis (common myrtle) 173 
funerary contexts 331 
northern Italy 75 


naked barley see Hordeum vulgare 
naked cereals 282-3 
naked wheat see Triticum aestivum 
names, botanical 361-3, 362-3 
Narcissus tazetta (cream narcissus) 331 
nature 453 
Iberian Iron Age 403-11 
representations of 33-41 
Near Eastern ‘crop package’ 66 
Neochamelea pulverulenta, Canary Islands 186, 
219, 223, 225 
Neolithic 16, 17, 190 
arboriculture 142 
Canary Islands 183 
forests 148 
Germany 428-38, 429-30, 432-5 
Iberian Peninsula 96-100, 97 
northern Europe 429 
northern Italy 75-6, 80, 163, 165 
southwestern central Europe 83, 86-8, 86, 
91, 93-4 
western Mediterranean 298 
see also Bulgaria; Greece 
Netherlands 359 
nettle see Urtica; Urtica dioica; Urtica urens 
burning see Urtica urens 
dwarf see Urtica urens 
small see Urtica urens 
stinging see Urtica dioica 
nettle family see Cecropiaceae 
nettleleaf goosefoot see Chenopodium murale 
Neuweiler, E. 99 
‘new glume wheat-type’ 67-8, 68, 72 
northern Italy 76 
Nicotiana (tobacco) 
South America 372 
Peru 369, 370 
Pampa Chica 396, 398, 399 
glauca, Canary Islands 223 
tabacum, South America, Peru 369, 373 
Nigella sativa (black cumin) 361 
nightshade see Solanum 
bittersweet see Solanum dulcamara 
black see Solanum nigrum 
chaparral see Solanum montanum 
cutleaf see Solanum triflorum 
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family see Solanaceae 
glossy see Solanum americanum 
withania see Withania somnifera 
nipplewort, common see Lapsana communis 
nixtamalisation 114 
nokla 193-4 
Nolana, Peru, Pampa Chica 397, 398, 399, 401 
North Africa, figs 189 
North America 
Pacific northwest coast 245-7, 246, 248 
southwest 113-17, 115, 115-17, 117, 250-3, 
250-1 
ceremonial plants 332, 364-7, 364-6 
Ulex europaeus 270 
North Uist (Outer Hebrides) 244, 244, 245, 
249 
Norway 322, 329, 329 
Novellino, D. 289 
nutrition 
Iron Age, Iberian Peninsula 405 
Puebloans 113-17 
and ‘spring hunger’ 366 
and wild plants 213-14 
Dogon country 240-2 
nuts see individual nuts; Juglans regia 
Nymphaea 
caerulea (blue lotus) (Egyptian lotus) 
(Egyptian blue lily) 327, 328, 328 
lotus (white Egyptian lotus) (white lotus), 
Dogon country 239, 239, 241 


oak see Quercus 
black see Quercus kelloggii 
blue see Quercus douglasii 
canyon live see Quercus chrysolepis 
coast live see Quercus agrifolia 
cork see Quercus suber 
English see Quercus robur 
French see Quercus robur 
Garry see Quercus garryana 
golden cup see Quercus chrysolepis 
holly see Quercus ilex 
holm see Quercus ilex 
Oregon white see Quercus garryana 
pedunculate see Quercus robur 
white see Quercus lobata 
oat grass see Arrhenatherum; Arrhenatherum 
elatius 
oats/oat see Avena 
Oberdorfer, E. 82 
oca see Oxalis tuberosa 
Ochoa, C.M. 160 
Ocimum basilicum (basil/sweetbasil) 331 
Odensala (Sweden) 322, 330 
Oeggl, K. 346 
Oenothera (evening primrose), Belize 449, 449 
albicaulis var. runcinata (whitest evening 
primrose), American southwest 366 
offerings 311-13 
Alpine region 342-53 
Peru 400 
Sweden 335-42 
Ogle, B.M. 213-14 
Ohalo II site 15 
oil-plants 32, 293 
Alpine region 349, 350, 352 
southeastern Europe 70-1, 74 
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western Europe 111 
France 416, 417, 418 
Oldenburg (Germany) 322, 333, 429-33, 431-2, 
436-7 
Olea (olive) (olive tree), 293 
cerasiformis (Canarian wild olive), Canary 
Islands 217, 219, 223 
europaea (olive) (olive tree) 145 
Alpine region 351 
Egypt 327 
France 413, 417, 418 
as grave adornment 331 
Greece 330 
northern Italy 75, 165 
northern Morocco 192-4 
southwestern central Europe 91, 92 
oleasters 193-4, 196 
oleoresins 301-2, 302 
pollen analysis 303-4, 303, 304 
olive 
Canarian wild see Olea cerasiformis 
northern Italy 166, 167, 168 
in southeastern Europe 71-2 
see also Olea; Olea europaea 
olive tree see Olea; Olea europaea 
Olszanski, Henryk 32 
Onagraceae (evening primrose family), Belize 
449, 449 
onion see Allium 
Onopordum acanthium (Scotch cottonthistle), 
Germany 438 
opium poppy see Papaver somniferum 
opium poppy, wild see Papaver setigerum 
oppida/oppidum 405 
Bibracte (France) 322, 322, 389, 412-20 
Opuntia (prickly pear) 22 
American southwest 113, 116, 116, 117 
orange see Citrus x sinensis 
bitter see Citrus x aurantium 
hardy see Poncirus trifoliata 
Orbignya 
Belize 447, 448, 448 
cohune (cohune palm), Belize 448 
orchards 163, 166 
oregano, Greek see Salvia fruticosa 
Oregon white oak see Quercus garryana 
organic residues 24 
Oryza (rice) 
Dogon country 238, 239 
western Europe 110-11 
barthii (Barth’s rice), Africa 236 
glaberrima (African rice), Africa 236 
sativa (rice), 23 
northern Italy 79-80 
southwestern central Europe 92 
Oseberg ship grave 322, 329, 329 
Osiris 326 
Ovelgönne (Germany) 340-1, 340 
ovens 411 
ox-eye daisy see Leucanthemum vulgare 
ox-tongue, bristly see Helminthotheca 
echioides 
Oxalis 
South America 
Lake Titicaca basin 122-3, 122 
Peru, Pampa Chica 398 
pes-caprae (African wood-sorrel) (Bermuda 
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buttercup) (Cape sorrel) (goat’s foot), 
Canary Islands 223 
tetraphylla (lucky leaf), British Isles 334 
tuberosa (oca), South America, Lake 
Titicaca basin 119 
oxtongue see Picris; Picris radicata 
oyster thistle see Scolymus 


Pachychilidae (pachychilids), Belize 449 
Pachychilus, Belize 449 
Pacific northwest coast (North America) 
245-7, 246, 248 
Padulosi, S. 276 
Pagnoux, C. 172 
painted cup see Castilleja 
palacachimba see Melochia lupulina 
palaeoethnobotany 45, 48 
palaeofaeces see coprolites 
pale smartweed see Persicaria lapathifolia; 
Polygonum lapathifolium 
Paliurus spina-christi (Jerusalem thorn) 331 
Palladius 146 
palm 
Canarian see Phoenix canariensis 
Canarian date see Phoenix canariensis 
palm family see Arecaceae 
Palmae see Arecaceae 
Pampa Chica (Peru) 391-402, 392-4 
Panicum (millet), 321 
laetum (gansi), Dogon country 241 
miliaceum (broomcorn millet) (millet) 
Bulgaria 69 
Greece 69 
southwestern central Europe 83, 86, 89, 
90, 92 
western Europe 110 
Alpine region 348, 350 
France 413, 414, 417 
Germany 333 
Iberian Peninsula 411 
northern Germany 430 
northern Italy 78, 78 
western central Europe 103-6 
subalbidum (elbow buffalo grass), Dogon 
country 238, 239 
Pankhurst, R.J. 361 
Papaver (poppy), Canary Islands 223 
setigerum (wild opium poppy) 
Iberian Peninsula 97, 98 
southwestern central Europe 86 
somniferum (opium poppy) 
France 413, 417 
Iberian Peninsula 97, 98-9, 98 
ritual use 
Alpine region 350 
offering to Demeter 316, 317-18, 317 
southeastern Europe 70-1, 73 
southwestern central Europe 83, 86, 86, 
87, 87, 88, 90, 91, 92, 94 
Germany 430, 431 
somniferum subsp. setigerum, northern 
Italy 78-9, 78 
papaya see Carica papaya 
papyrus see Cyperus papyrus 
Pardo-de-Santayana, Manuel 9, 47, 213, 
228-35 
parsley see Petroselinum crispum 
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parsnip 111, 243 
see also Pastinaca 
wild see Pastinaca sativa 
parthenocarpy 183, 184, 194, 195 
Passiflora (passion fruit), Peru, Pampa Chica 
398, 399, 400 
Pastinaca sativa (wild parsnip), southwestern 
central Europe 90, 91 
Patellifolia 
Canary Islands 220 
patellaris, Canary Islands 223 
patxaran 234 
pea see Pisum; Pisum sativum 
black-eyed see Vigna unguiculata 
grass see Lathyrus sativus 
red see Lathyrus cicera 
Tangier see Lathyrus tingitanus 
white see Lathyrus sativus 
pea family see Fabaceae 
peach see Persica vulgaris; Prunus persica 
peanut see Arachis hypogaea 
pear see Pyrus 
pear, common see Pyrus communis 
pearl millet see Pennisetum glaucum 
Pearsall, D.M. 24 
pedunculate oak see Quercus robur 
pellagra 6 
Peña-Chocarro, L. 8, 9, 62-3, 268, 283 
Pennisetum 
arundinaceum 
Africa 237 
glaucum (millet) (pearl millet) 
Africa 236 
Dogon country 237-8, 241 
pedicellatum (kayasuwa grass) (Kyasuma 
grass), Dogon country 238, 239 
pepper see Piper nigrum 
black see Piper nigrum 
cayenne see Capsicum 
chili see Capsicum 
pepper grass see Lepidium 
peppermint see Mentha x piperita 
Perrino, P. 279, 280 
Perry, L. 22 
Persea 
americana (avocado), Peru 160 
indica (avocado tree) (Canarian avocado 
tree), Canary Islands 217 
persea tree see Mimusops laurifolia 
Persephone and Demeter 314-20, 314, 317, 319 
Persica vulgaris (peach) 145 
southwestern central Europe 90 
Persicaria 
lapathifolium 430, 435 
maculosa (spotted ladysthumb) (lady’s 
thumb) 
Alpine region 353 
Peru 156-62, 156-9 
see also Lake Titicaca basin; South America; 
South America, Andean region 
Peruvian prune see Bunchosia armeniaca 
Petré, Bo 336 
Petroselinum crispum (parsley) 333 
southwestern central Europe 88, 91 
Phalaris 220 
canariensis 220 
coerulescens, Canary Islands 223 


Phaseolus (bean) 
American southwest 113-14, 366-7 
northern Italy 79 
lunatus (Lima bean), Peru, Pampa Chica 398 
vulgaris, Peru, Pampa Chica 398 
Phleum, northern Germany 430 
Phoenix 
canariensis (Canarian date palm) (Canarian 
palm), Canary Islands 186, 187, 215, 217, 
219, 221, 223, 225, 225, 226 
dactylifera (date/date palm) 182 
funerary contexts 144, 327, 331 
southwestern central Europe 91, 92 
phylloxera epidemic 442 
Physalis (bladder cherry) (Cape gooseberry) 
(ground cherry) 
American southwest 116 
Peru, Pampa Chica 398, 400 
alkekengi (bladder cherry) (ground cherry) 
northern Italy 165, 166 
Phytolacca dioica, Peru, Pampa Chica 398 
phytoliths 22, 23, 24, 25 
Picea (spruce) 292 
Picris radicata (oxtongue), Egypt 327 
Pieroni, A. 47, 214, 215 
piki 364 
pine, Iberian Peninsula 410 
see also Pinus; Pinus pinea 
Arolla see Pinus cembra 
Canarian see Pinus canariensis 
Ponderosa see Pinus ponderosa 
stone see Pinus pinea 
Swiss stone see Pinus cembra 
pink family see Caryophyllaceae 
Pinus (pine), 22, 292 
American southwest study 252 
canariensis (Canarian pine), Canary Islands 
217, 219, 221, 223 
cembra (arolla pine) (Swiss stone pine), 
Alpine region 351 
pinea (pine) (stone pine) 145 
southwestern central Europe 91, 92 
ponderosa (ponderosa pine) 23 
Piper nigrum (black pepper), southwestern 
central Europe 90, 91 
Piperno, D.R. 24 
pistachio see Pistacia vera 
Pistacia 
atlantica (Mount Atlas pistachio) 298 
Canary Islands 186, 187, 217, 219, 225, 
227, 227 
lentiscus (mastic tree) 9, 268, 293-8, 294, 
297 
vera (pistachio) 145 
Pisum (pea) 321 
western central Europe 103-5 
sativum (pea) 
Alpine region 348, 350 
Canary Islands 186, 187, 218, 218 
France 414, 417 
Iberian Peninsula 96, 98 
southeastern Europe 69 
southwestern central Europe 83, 86, 89, 
92, 94-5 
Plantago (plantain), Canary Islands 220 
lagopus (harefoot plantain), Canary Islands 
220 


lanceolata (ribwort plantain), northern 
Germany 429 
Platanus orientalis (sycamore), British Isles 363 
Pleiomeris canariensis, Canary Islands 223 
Pliny the Elder 78, 80, 145, 181, 318, 355 
Plocama pendula, Canary Islands 186, 219, 223 
ploughing 36, 36, 109-10 
plum see Prunus; Prunus domestica 
cherry see Prunus cerasifera 
damson see Prunus insititia 
Mahaleb see Prunus mahaleb 
myrobalan see Prunus cerasifera 
Poa annua (annual bluegrass), northern 
Germany 432, 432, 433 
Poaceae (grass family) 
Alpine region 353 
Belize 449 
Canary Islands 220 
northern Germany 430, 432, 432 
Peru, Pampa Chica 398, 399 
pods, Phaseolus 113-14 
Poland 32, 110, 212, 233, 326, 429 
Policoro (Italy) 316, 318 
pollen 
analysis xiii-xiv, 21-2, 22, 173 
see also individual plants 
Polybius 78 
Polygonaceae 
Alpine regions 353 
Canary Islands 220 
Polygonum (knotweed) 
Peru, Pampa Chica 398, 399 
aviculare (prostrate knotweed) 353 
convolvulus, northern Germany 430 
lapathifolium (curlytop knotweed) (pale 
knotweed), northern Germany 430, 433, 
435, 435 
persicaria, northern Germany 430, 433 
pomegranate see Punica granatum 
pomelo see Citrus maxima 
Pompeii (Italy) 174 
Poncirus (poncirus), western Mediterranean 
171 
trifoliata (hardy orange), western Mediter- 
ranean 171 
Ponderosa pine see Pinus ponderosa 
pondweed see Potamogeton 
poppy see Papaver 
blackspot hornpoppy see Glaucium 
corniculatum 
opium see Papaver somniferum 
red horned see Glaucium corniculatum 
wild opium see Papaver setigerum 
populus tremuloides (aspen), American south- 
west 366 
porknut see Acacia macracantha 
porridge 350 
stone in 339-40, 339 
Portugal 
Ulex europeaus 273 
see also Iberian Peninsula 
Portulaca (purslane) 
American southwest 116, 117 
oleracea (purslane) 
Canary Islands 223, 239 
Dogon country 238, 239 
Peru, Pampa Chica 398, 399 
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Potamogeton (pondweed), Belize 448-9, 449 
potato 4 
see also Solanum stenotomum; Solanum 
tuberosum 
sweet see Ipomoea batatas 
Potentilla anserina (silverweed) 242-9, 243 
Pouteria lucuma (lucuma), Peru, Pampa Chica 
398, 399 
Pozo Moro (Spain) 409 
preservation of plants, in archaeological 
deposits 20-1, 21 
preservatives, food-use categories, Spain 229, 
230, 231, 232, 232 
Price, L. 214-15 
Price, Neil 341 
prickly caterpillar see Scorpiurus muricatus 
prickly pear see Opuntia 
prickly poppy/pricklypoppy see Argemone 
subfusiformis 
pricklyburr see Datura innoxia 
primrose see Primula vulgaris 
Primula 
veris (cowslip) 
British Isles 362 
festive uses 355 
vulgaris (primrose) 356 
British Isles 363 
Proboscidea (devil’s claw), American southwest 
367 
processing 6 
crop- 283, 284 
propagation, fruit trees 145-6 
Prosopis (mesquite), Peru 156-62, 156-9 
chilensis (algarrobo), Peru 156, 160 
juliaflora (mesquite), Peru 156 
pallida (kiawe), Peru 156, 158 
prostrate knotweed see Polygonum aviculare 
(prostrate knotweed) 
protection from the dead 332 
prune, Peruvian see Bunchosia armeniaca 
Prunus (plum), northern Italy 165 
amygdalus (almond), northern Italy 165 
armeniaca (apricot) 
cultivation 145 
southwestern central Europe 91 
avium 
northern Italy 165-6, 166, 168 
southwestern central Europe 91 
brigantina (Briangon apricot) (Briangon 
plum tree) 293 
cerasifera (cherry plum) (myrobalm plum) 
91 
southwestern central Europe 91 
cerasus (sour cherry) (tart cherry), 
southwestern central Europe 91 
domestica (plum), 145 
domestica L. subsp. institia 
France 413, 417 
northern Italy 165 
southwestern central Europe 89, 90, 91 
dulcis (almond) 91 
northern Italy 165 
insititia (damson plum), southwestern 
central Europe 91 
mahaleb (Mahaleb plum), northern Italy 
165 
padus (hackberry), northern Germany 438 
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persica (peach) 
northern Italy 168 
southwestern central Europe 91 
spinosa (blackthorn) (sloe) 105, 106 
British Isles 362 
France 417 
northern Germany 433, 435, 436, 438 
northern Italy 165, 166 
Spain 231, 234 
Pseudotsuga (Douglas fir), American southwest 
367 
Pseudotsuga menziesii (Douglas fir), American 
southwest 366 
Psidium (guava), Belize 447, 448 
guajava (guava) 
Belize 448 
Peru 160 
Pampa Chica 398, 399 
psychoactive plants 368-73 
South America 332 
Pteridium (bracken/bracken fern), 355 
Canary Islands 219 
aquilinum (bracken/bracken fern) 361 362 
Canary Islands 218, 221, 223, 225, 226 
Puccinellia (alkili grass) 15 
Puebloans 113-17, 250-3 
Puente Tablas (Spain) 405 
pulses see legumes 
pumpkin see Cucurbita; Cucurbita moschata 
pumpkin, vermicelli see Cucurbita ficifolia 
pumpwood, see Cecropia 
puncturevine see Tribulus terrestris 
Punica granatum (pomegranate) 
Egypt 327 
Greece 330 
offering to Demeter 317, 317 
southwestern central Europe 92 
purple clover see Trifolium purpureum 
purple vetch see Vicia benghalensis 
Purshia (cliff rose), American southwest 366 
purslane see Calandrinia; Portulaca; Portulaca 
oleracea 
purslane, shoreline see Sesuvium portulacastrum 
Pyrus (pear) 
France 417 
northern Italy 165, 166, 168 
communis (common pear) 145 
France, Bibracte 413, 417 
southwestern central Europe 91 
pyraster, southwestern central Europe 91 


Quave, C.L. 214 
Queen Anne’s lace see Daucus carota 
Quercus (acorn) (oak) 
Alpine region 351 
California 150-5, 151, 152-3 
Europe, cremations 331 
northern Italy 165, 166 
Ukraine 321 
western Europe 107 
agrifolia (coast live oak), California 150, 
151, 154 
chrysolepis (canyon live oak) (golden cup 
oak), California 151 
douglasii (blue oak), California 150, 151 
garryana (Garry oak) (Oregon white oak), 
California 151 
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ilex (holly oak) (holm oak), Canary Islands 
223 

kelloggii (black oak), California 150, 151, 154 

lobata (white oak), California 150, 151 

robur (English oak) (French oak) (pedun- 
culate oak), Canary Islands 223 

suber (cork oak), Canary Islands 223 

quinoa see Chenopodium quinoa 


rabbitbrush see Chrysothamnus; Ericameria 
rabiacanes see Tamus communis 
radish, wild see Raphanus raphanistrum 
Ranunculus (buttercup), 355 
acris, British Isles 362 
sardous (hairy buttercup), 21 
Canary Islands 220 
subgen. Ranunculus, British Isles 362 
rapeseed see Brassica rapa 
Raphanus raphanistrum (wild radish), Canary 
Islands 223, 226 
Rapistrum rugosum (annual bastard cabbage) 
(common giant mustard), Canary Islands 
223 
raspberry see Rubus; Rubus idaeus 
Rastorf (northern Germany) 430, 431, 432 
ratafia 235 
rat’s ear see Commelina forskaolii 
reappropriation 388 
red chickweed see Anagallis arvensis 
red clover see Trifolium pratense 
red dock see Rumex bucephalophorus 
red fodder pea see Lathyrus annuus 
red horned poppy see Glaucium corniculatum 
red pea see Lathyrus cicera 
red spiderling see Boerhavia diffusa 
red squill see Urginea maritima 
reddish tufted vetch see Vicia benghalensis 
Reddy, S. 283 
redmaid see Calandrinia 
reference collections 23, 178, 199, 268-9 
regulations/laws, Spain 439-43, 441 
Reina, R.E. 450 
religion see Christianity; Islam; Judaism; 
ritual contexts 
Renfrew, C. 314 
representations of plants 386, 390 
reproduction, fruit 145-6 
Retama rhodorhizoides (bridal broom) (white 
broom) 186 
Canary Islands 186, 217, 219, 225, 226 
revival 212, 214-15, 254, 278 
Reyes-García, V. 47 
rhizomes 218, 236 
Canary Islands 221, 225 
Dogon country 238, 240, 241 
Rhodes, A.M. 171 
Rhus trilobata (skunkbush sumac) (sumac), 
American southwest 364 
Ribes (currant) 293 
ribwort plantain see Plantago lanceolata 
rice see Oryza; Oryza sativa 
African see Oryza glaberrima 
Barth's see Oryza barthii 
Rice, D.S. 450 
Rice Goddess/Mother 323, 323, 334 
Rick, John 369 
Rifians 192-5, 197 
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risk management 4, 17 
South America, Lake Titicaca basin 121-3 
rite de passage 410, 428, 438 
ritual contexts 10, 267, 374-5 
Alps, sacrificial fire 343-53 
and Cleome 251 
cult of Persephone and Demeter 314-20, 
314, 317, 319 
and fruit 144 
Ficus carica 196 
Iron Age Europe 321-3 
Iberian Peninsula 409-10 
meals 333-4 
Maya 446-8, 450 
North America 364-7, 364-6 
protection from the dead 332, 342 
rite de passage 410, 428, 438 
South America, Andean region 368-73, 
369-72, 400-2 
Ulex europaeus 272 
Urtica dioica 274 
see also burial; offerings 
Rival, L. 162 
rivet wheat see Triticum turgidum 
Robb, J.G. 36 
rock tea see Jasonia glutinosa; Sideritis 
hyssopifolia 
rocket larkspur see Consolida ajacis 
rockrose/rock rose see Cistus 
Roman period 
Alpine region 350, 352 
boat caulking 299 
cremations 331 
France 178, 178, 179, 180-1 
grapes 144 
Morocco 192 
northern Italy 75, 168 
ritual practice 312-13, 320, 332 
southwestern central Europe 84, 86, 90, 91, 
92 
and Vicia faba 318 
western central Europe 103-6 
Romania 280 
Rome 
historical documents 27-8 
iconographic sources 33-4, 36, 36 
roots 25 
Canary Islands 225-6, 226 
digging sticks 247 
Dogon country 240-1 
western Europe 111 
Rorippa nasturtium-aquaticum (watercress), 
Canary Islands 223 
Rosa (roses) 
Alpine region 351 
northern Italy 166 
Rosaceae (rose family) 243 
Rosch, M. 66 
rosemary see Andromeda polifolia; Rosmarinus; 
Rosmarinus officinalis 
Rosendahl, H.V. 333, 337, 338 
roses see Rosa 
Rosmarinus (rosemary), 356, 357 
officinalis (rosemary) 331, 361 
British Isles 363 
Ross, P.J. 214 
Rössen culture 93 


rosy dock see Rumex vesicarius 
rosy garlic see Allium roseum 
Rottoli, M. 8, 62, 143 
round lime see Microcitrus 
roundleaf geranium see Geranium rotundifolium 
rowan see Sorbus aria; Sorbus aucuparia; 
Sorbus intermedia; Sorbus latifolia; Sorbus 
pseudofennica 
Ruas, Marie-Pierre 5, 8 
Rubiaceae (woodruff family), Alpine region 
353 
Rubus (blackberry) (brambles) (dewberry) 
(raspberry) 186, 293 
Alpine region 351 
Canary Islands 186, 187, 219, 221, 225 
northern Germany 433, 435, 435, 436 
western central Europe 105, 106 
caesius, France 417 
fruticosus (blackberry) (brambles) 
France 417 
northern Germany 430, 433 
northern Italy 165, 168 
idaeus (raspberry) 
France 417 
northern Germany 430, 433, 435 
northern Italy 165 
ulmifolius (elmleaf blackberry) 
Canary Islands 223 
Spain 231, 234 
Ruddle, K. 423 
rue see Ruta 
common see Ruta graveolens 
rue family see Rutaceae 
Rumex (dock) (sorrel), Canary Islands 220 
bipinnatus, Canary Islands 223 
bucephalophorus (horned dock) (red dock), 
Canary Islands 223 
lunaria (tree sorrel) (vinagrera), Canary 
Islands 223 
pulcher (fiddle dock) 
Canary Islands 223 
Spain 233 
sanguineus, northern Germany 430 
vesicarius (blister sorrel) (bladder dock) 
(rosy dock), Canary Islands 223 
Rumold, Claudia 121 
Runsa hill fort (Sweden) 322, 333 
rush see Juncus 
rush family see Juncaceae 
rush skeleton weed see Chondrilla juncea 
Russel, M. 18 
Russia 320, 331 
Ruta (rue) 266 
graveolens (common rue) 361 
festive use 355 
southwestern central Europe 91 
Rutaceae (rue family) 170-4, 174 
Rutheopsis herbanica, Canary Islands 223 
rye see Secale; Secale cereale 
rye, cereal see Secale cereale 
rye brome/rye-brome see Bromus secalinus 
ryegrass see Lolium 


Saccharum (sugarcane/sugar cane) 227 
safflower see Carthamus tinctorius 
Safsaf willow see Salix subserrata 

Saga of King Olav 333 


sage see Salvia 
sage, Egyptian see Salvia aegyptiaca 
sagebrush, sand see Artemisia filifolia 
Sahlins, M. 386 
St. John’s wort see Hypericum 
St. John’s wort, common see Hypericum 
perforatum 
Saint Mary’s thistle see Silybum marianum 
Salaman, Redcliffe 246-7 
Salix (willow) 
American southwest 366 
British Isles 363 
festive use 356 
alba (white willow), British Isles 363 
caprea (goat willow), British Isles 363 
subserrata (Safsaf willow), Egypt 328 
viminalis (common ossier), British Isles 363 
saltbush see Atriplex 
Salvia 
aegyptiaca (Egyptian sage), Canary Islands 
223 
fruticosa (Greek oregano) 331 
Sambucus (elder), 105, 106, 293, 360 
Alpine region 351 
ebulus (black elder) (dwarf elder) 
France 417 
northern Italy 165, 168 
nigra (black elder) (common elder) (elder) 
(ground elder) 
France 417 
northern Italy 165, 168 
Spain 234 
sampling 24-6 
San Pedro cactus see Trichocereus pachanoi 
sand 102-3, 103 
sand sagebrush see Artemisia filifolia 
sandbur, India see Cenchrus biflorus 
Sant Miguel de Lliria (Spain) 404, 406, 408 
Sapindus saponaria (wingleaf soapberry), 
South America, Peru 396, 398, 400 
Sapotaecae (sapocilla family), Belize 445 
Sarcobatus (greasewood), American southwest 
364 
Sardinia, mastic tree 293-8 
satsuma see Citrus reticulata 
Satureja (savory), 356 
hortensis (savory) (summer savory) 
British Isles 363 
southwestern central Europe 90, 91 
montana (winter savory) 361 
southwestern central Europe 91 
savory see Satureja; Satureja hortensis 
summer see Satureja hortensis 
winter see Satureja montana 
Sayre, M. 10 
Scandix pecten-veneris (shepherd's needle) 
(Venus’ comb) (Venus needle), Canary 
Islands 223 
scarlet pimpernel see Anagallis arvensis 
scents 266 
Schiemann, E. 178 
Schoenoplectus lacustris, northern Germany 430 
Scirpus (bulrush) (club-rush) 23 
Canary Islands 220, 221 
Scolymus 
hispanicus (common golden thistle) 
(Spanish oyster thistle), Spain 230, 234 
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maculatus (spotted golden thistle), Canary 
Islands 223 
Scora, R.W. 171 
Scorpiurus muricatus (prickly caterpillar), 
Canary Islands 223 
Scorpiurus sulcatus, Canary Islands 223 
Scorpiurus vermiculatus, Canary Islands 223 
Scorzonera laciniata (cutleaf vipergrass) 
(laciniate viper’s-grass) (viper grass), 
Canary Islands 223 
Scotch cottonthistle see Onopordum acanthium 
Scotland 246 
festive use of plants 357, 358 
see also North Uist 
Scrophulariceae, Peru, Pampa Chica 398 
scythes 108-9 
sea squill see Drimia maritima; Urginea maritima 
sea-spurrey see Spergularia fallax 
seasoning, Spain 229, 230, 232, 232 
Secale (rye), 321 
cereale (rye) (cereal rye) 
southwestern central Europe 83, 86, 90, 
92, 95 
western central Europe 103, 104-6 
western Europe 109-11 
Alpine region 348, 350 
France 414 
Iberian Peninsula 410 
northern Italy 77-8, 78 
sedge see Carex 
sedge family see Cyperaceae 
seeds 25, 315 
see also individual plants 
selectivity 213 
self-categorisation theory 386 
Selleger, Camille 9, 214, 236-41 
service tree see Sorbus domestica 
sesame see Sesamum; Sesamum alatum 
sesame, false see Ceratotheca sesamoides 
sesamum see Sesamum alatum 
Sesamum alatum (sesame) (sesamum), Dogon 
country 238, 239, 241 
Sesuvium portulacastrum, Peru, Pampa Chica 
398, 399 
Setaria 
italica (foxtail millet) (Italian millet) 
Alpine region 350 
southwestern central Europe 86, 89 
western central Europe 103-5 
western Europe 110 
France 414, 417 
Iberian Peninsula 411 
northern Italy 78, 78 
pumila (cattail grass) (yellow foxtail), 
Dogon country 238, 239 
sphacelota (African bristle grass), Dogon 
country 238, 239, 241 
shaddock see Citrus maxima 
shamanism 369 
Sharon, D. 369 
shepherds 193, 234, 240, 288 
shepherd’s needle see Scandix pecten-veneris 
Sherardia arvensis (blue field madder) (field 
madder) 
Alpine region 353 
Canary Islands 220 
Sherratt, Andrew 249 
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Shorea (shorea), 299, 300, 300, 304 
guiso 301, 302, 303, 303 
shoreline purslane see Sesuvium portulacastrum 
Sicily 316, 316-17 
sickles 111, 289, 292 
Sida rhombifolia 
Peru, Pampa Chica 398, 399 
Sideritis hyssopifolia (rock tea) 234 
Sigaut, Francois 8, 18, 63 
signal grass, false see Brachiaria deflexa 
Silene (campion) (catchfly), Canary Islands 220 
cretica (Crete campion), southwestern 
central Europe 87, 88, 94 
gallica (common catchfly) (windmill pink), 
Canary Islands 220 
vulgaris (bladder campion) 
Canary Islands 220 
Spain 234 
ssp. commutata (bladder campion), 
Canary Islands 223 
silica 25 
silver birch see Betula pendula 
silverweed see Argentina anserina; Argentina 
egedii subsp. 
groenlandica; Potentilla anserina 
silverweed cinquefoil see Argentina anserina 
Silybum marianum (blessed milk thistle) 
(Marian thistle) (Saint Mary’s thistle) 
(variegated thistle), Canary Islands 223 
Sinapis 
alba (white mustard), Canary Islands 223 
arvensis (charlock) (charlock mustard) 
(field mustard) (wild mustard) 
Canary Islands 223 
Ireland 274 
Single Grave Culture (SGC) 429, 429 
Sisymbrium 
erysimoides (Mediterranean rocket), 
Canary Islands 220 
spp., Canary Islands 223 
Sisyrinchium, Peru, Pampa Chica 398 
skeleton weed see Chondrilla juncea 
skunkbush sumac see Rhus trilobata 
slender amaranth see Amaranthus viridis 
slender sow thistle see Sonchus tenerrimus 
slender tare see Vicia disperma 
slender vetch see Vicia disperma 
slenderleaf ice plant see Mesembryanthemum 
nodiflorum 
sloe see Prunus spinosa 
small nettle see Urtica Urens 
small-leaved holly see Ilex canariensis 
smallgrass, Indian see Microchloa indica 
smooth cat’s ear see Hypochoeris glabra 
smooth hawthorn see Crataegus laevigata 
snacks 9, 234, 385 
snuff 450 
tubes 371 
soapberry, wingleaf see Sapindus saponaria 
social contexts xiv-xv, 389-90 
social meaning 385-90 
fruit 182 
and iconographic images 35-41 
status 144, 234 
wild plants 214-15, 234 
social status 6, 7, 10, 144, 234, 388-9, 453-4 
fruit and 144 
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German Neolithic 437-8 
Iberian Peninsula 404-10 
Peru 391-402 
Wayanad (India) 421-7 
social stigma 6, 426, 426 
soil impoverishment 62 
Solanaceae (nightshade family) 
Alpine region 353 
Belize 449, 449 
Canary Islands 220 
South America 372 
Peru, Pampa Chica 398, 399 
Solanum (nightshade) 
Pacific Northwest 246-7 
South America 
Lake Titicaca basin 121, 122 
Peru, Pampa Chica 399 
western Europe 111 
americanum, Peru, Pampa Chica 398 
dulcamara, northern Germany 430 
montanum, Peru, Pampa Chica 398 
nigrum (black nightshade) 
Alpine region 351 
Canary Islands 220, 223 
Sect. Solanum (black nightshade) 353 
stenotomum (potato), South America, Lake 
Titicaca basin 119 
triflorum (cutleaf nightshade), American 
southwest 367 
tuberosum (potato) 23 
South America, Lake Titicaca basin 119, 
120-1 
Sonchus 
acaulis, Canary Islands 224 
asper (spiny sow thistle), Canary Islands 
224 
bourgeaui, Canary Islands 224 
oleraceus (common sow thistle), Canary 
Islands 224 
pinnatifidus, Canary Islands 224 
tenerrimus (slender sow thistle), Canary 
Islands 224 
Sorbus (mountain ash), 146 
aria (chess-apple) (rowan) (whitebeam), 
British Isles 363 
aucuparia (European mountain ash) 
(rowan) 293, 322, 361 
Alpine region 351 
British Isles 363 
festive use 356 
domestica (service tree/service-tree) 
(true servicetree) 
northern Italy 166, 168 
southwestern central Europe 91 
intermedia (rowan), British Isles 363 
latifolia (rowan), British Isles 363 
pseudofennica (rowan), British Isles 363 
Sorghum (sorghum), Dogon country 238 
bicolor (sorghum) 
Africa 236-7 
northern Italy 78, 79, 80 
sorrel see Rumex 
blister see Rumex vesicarius 
Cape see Oxalis pes-caprae 
tree see Rumex lunaria 
sour cherry see Prunus cerasus 
soursop/sour sop see Annona muricata 
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South America 
Andean region 
ritual contexts 332, 368-73, 369-72 
social status 391-402 
Lake Titicaca basin 118-24, 118-19, 122 
southeastern Europe 62, 65, 65 
chronological frameworks 64, 66, 66 
crop diversity 66-73 
environment and climate 72-3 
southern crabgrass see Digitaria cilaris 
southwestern central Europe 82-95, 84-5 
southwestern North America see North 
America 
sovereignty over plants 245 
Spain 229, 277, 452 
hulled wheats 277 
mastic tree 295, 298 
medieval period 439-43, 441 
wild food plants 228-35 
see also Canary Islands; Iberian Peninsula 
Spanish broom see Spartium junceum 
Spanish oyster thistle see Scolymus hispanicus 
Spanish vetchling see Lathyrus clymenum 
Spartium junceum (Spanish broom), western 
Europe 111 
Spartocytisus (broom), Canary Islands 219 
supranubius (Mountain Teide broom), 
Canary Islands 217, 224 
spatial contexts 
fruit trees 147-9, 147, 193 
Peru 391, 393-4 
spelt see Triticum spelta 
Spergula arvensis, northern Germany 430 
Spergularia fallax (sea-spurrey), Canary Islands 
220 
spices see individual spices 
spider-flower see Cleome 
spider-flower, African see Cleome gynandra 
spiderling, red see Boerhavia diffusa 
spiderwisp see Cleome gynandra 
Spiegel-Roy, P. 142 
spikerush see Eleocharis 
spindle-tree see Euonymus 
spiny amaranth see Amaranthus spinosus 
spiny sow thistle see Sonchus asper 
spiny threecornerjack see Emex spinosa 
spotted golden thistle see Scolymus maculatus 
spotted ladysthumb see Persicaria maculosa 
‘spring hunger’ 357-8, 366 
springbank clover see Trifolium wormskioldii 
spruce see Picea 
spurge see Euphorbia 
balmy see Euphorbia balsamifera 
leafless see Euphorbia aphylla 
spurge family see Euphorbiaceae 
squash see Cucurbita 
butternut see Cucurbita moschata 
crookneck see Cucurbita moschata 
hubbard see Cucurbita maxima 
winter see Cucurbita maxima 
squill, red/sea see Urginea maritima 
Stallern, J.E. 24 
stamma see Ampelodesmos mauritanica 
Standley, P.C. 250 
staple foods 15, 107, 211, 219 
fruits as 143 
see also Ficus carica 


starch 22, 23 
starflower see Borago officinalis 
starrgras see Carex 
starvation food see famine, food 
status see social status 
Stellaria media (common chickweed) 353 
northern Germany 430 
stems 222 
Ampelodesmos mauritanica 9, 288-9, 289, 291 
Arrhenatherum elatius 331, 436, 438 
Cleome 250 
Phoenix canariensis 225 
processing 283 
Typha 366 
Step House 26, 113-17, 252, 253 
steppe-corridor 94 
Sterculiaceae, Belize 448 
Stern, Mario Rigoni 75 
stickywilly see Galium aparine 
stinging nettle see Urtica dioica 
stinkgrass see Eragrostis cilianensis 
stinking iris see Iris foetidissima 
stone pine see Pinus pinea 
stone-bun 10 
stones, in baking 337-42, 337, 339-40 
storage, silos 187, 190, 289 
Strabo 78 
straw 
building materials 282-6 
einkorn 279-80 
strawberry see Fragaria; Fragaria vesca 
strawberry tree see Arbutus unedo 
Stubbes, Philip 357, 360 
Stummer, A. 178 
Sturluson, Snorri 333 
sugar cane/sugarcane see Saccharum 
sumac see Rhus trilobata 
sumac, skunkbush see Rhus trilobata 
summer savory see Satureja hortensis 
sustainable development 49 
Sweden 322, 323 
cremation graves 330, 331, 335-40, 341 
hill forts 332-3 
midsummer night 334 
sweet basil see Ocimum basilicum 
sweet bay see Laurus nobilis 
sweet chestnut see Castanea sativa 
sweet potato see Ipomoea batatas 
sweets, food-use categories, Spain 229, 231 
swidden agriculture 24 
Swiss stone pine see Pinus cembra 
Switzerland 
burnt-offering places 345, 346 
see also Alpine region 
sycamore 356 
see also Acer pseudoplatanus; Platanus 
orientalis 
sycamore maple see Acer pseudoplatanus 
syconia 182, 183, 184 
symbolism 215, 234, 267, 466 
of fruit 155 
Sambucus 360 
wild plants 389, 436 


Tacitus 331 

tagasaste see Chamaecytisus proliferus 
Tajfel, H. 386, 468 

tall buttercup see Ranunculus acris 


Tamus communis (black bryony) (rabicanes), 
Spain 230, 233, 234 
Tamus edulis, Canary Islands 224 
tangerine see Citrus reticulata 
Tangier pea see Lathyrus tingitanus 
Tanit 320 
tanoak see Lithocarpus densiflorus 
tansy mustard/tansymustard see Descurainia 
taphonomic processes 7, 17, 154, 155 
life-cycle events 328, 359 
Taraco Archaeological Project 121-2, 122 
Tardio, Javier 9, 47, 213, 228-35 
taro see Colocasia esculenta 
tart cherry see Prunus cerasus 
tarwi see Lupinus mutabillis 
taste 424, 425, 426, 427, 452 
bitter 323, 333, 386, 424, 452 
acorns 150 
bitter orange 213 
as ‘poor people’s food’ 214, 234 
Taylor-Perry, R. 316 
teatree, European see Lycium intricatum 
technological solutions 5 
Tello Obelisk 368-9, 370 
Tellus 320 
tempering, plant 282-6, 285 
temporal changes of crop diversity 
northern Italy 80 
southeastern Europe 72-3 
Tephrosia mossiensis, Dogon country 239, 240 
Terral, J.-F. 9 
Terral, P. 9 
territory, Iberian Peninsula 410-12 
Tetragonia tetragonoides, Canary Islands 224 
textiles 9, 89, 267, 268, 272 
flax 70, 70 
furze 272 
hemp 89 
nettle 268, 273-4 
ritual 329, 336, 369 
Spanish broom 111 
Thailand 299, 323, 334 
Thasos (Greece), incineration graves 330 
Theobroma cacao (cacao) (cocoa) 182, 448 
Theophrastus 144, 172 
thistle 
blessed milk see Silybum marianum 
common golden see Scolymus hispanicus 
common sow see Sonchus oleraceus 
Marian see Silybum marianum 
Saint Mary’s see Silybum marianum 
slender sow see Sonchus tenerrimus 
Spanish oyster see Scolymus hispanicus 
spiny sow see Sonchus asper 
spotted golden see Scolymus maculatus 
variegated see Silybum marianum 
Thompson, R.G. 24, 123 
three-field-rotation system 92 
Tilia (lime) (linden) 293 
northern Germany 430, 433, 435, 435 
Timbrook, J. 154 
timothy-grass see Phleum 
Tinguarra cervariefolia, Canary Islands 224 
Tiwanaku (Lake Titicaca basin) 119, 120, 123-4 
tobacco see Nicotiana 
cultivated see Nicotiana tabacum 
tree see Nicotiana glauca 
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Tolpis, Canary Islands 224 
tomato, wild see Lycopersicon peruvianum 
tools 5 
agricultural 108-9, 111, 123, 167 
digging sticks 247 
sickles 111, 289, 292 
craft 268 
basket-making 291, 291 
Torrence, R. 22 
Torres, Constantino 369, 371 
tournesol see Chrozophora tinctoria; Croton 
tinctorius 
Toury, J. 240 
toxicity of plants 6, 224, 226, 266 
trade 5, 267 
Dogon country 240 
France 176, 412, 419 
northern Italy 79, 167 
southwestern central Europe 94 
western Europe 108 
traditional agriculture 44 
traditional food 215 
traditional knowledge 16, 42, 43, 44, 214, 
227, 281 
traditional medicine 356 
traditional phytochemistry 45 
traditions 6 
see also ritual contexts 
Tragopogon porrifolius, Canary Islands 224 
Transylvania 279 
Trapa natans (water chestnut), northern 
Italy 165 
tree houseleek see Aeonium 
tree sorrel see Rumex lunaria 
tree tobacco see Nicotiana glauca 
treebine see Cissus rufescens 
Trianthema portulacastrum (desert horse- 
purslane) (horse-purslane) 
Dogone country 238, 239 
Peru, Pampa Chica 398, 399 
Tribulus terrestris (caltrop) (puncturevine), 
Dogon country 238, 239, 239, 241 
Trichocereus pachanoi (San Pedro cactus) 
South America 372 
Peru 368-9, 370-1, 373 
Trifolium 
pratense (red clover), British Isles 334 
purpureum (purple clover), British Isles 334 
wormskioldii (springbank clover), Pacific 
coast peoples 245 
Triticum (wheat) 151, 321, 347, 348, 350 
Alpine region 321, 347, 348, 350 
Germany 431, 433 
Iberian Peninsula 411 
nutritional data 151 
southwestern central Europe 83 
aestivum (bread wheat) (naked wheat) 23, 
338, 347, 350 
Alpine region 350 
Canary Islands 186 
France 413, 417 
Greece 330 
Iberian Peninsula 98, 411 
northern Italy 78 
in southeastern Europe 68 
southwestern central Europe 83, 86, 86, 
88, 89, 90, 92, 93-4 
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western central Europe 103-5 
Germany 430, 431 
dicoccum (emmer) 9, 21, 66 
Bulgaria 67 
France 413, 414, 417 
Germany 430, 431, 432, 432, 433, 438 
Greece 67, 72 
Iberian Peninsula 96, 97-8, 100 
ritual use 322 
southwestern central Europe 83, 86, 86, 
87, 88, 90, 92, 94 
western central Europe 104, 104-6 
western Mediterranean 268, 276-8, 277, 
280-1 
durum (durum wheat) (hard wheat) 
(macaroni wheat) 
Alpine region 350 
Canary Islands 186, 187, 218, 218 
France 413 
Greece 330 
Iberian Peninsula 96, 97 
northern Italy 78 
southwestern central Europe 83, 86, 86, 
87, 88, 431 
monococcum (einkorn wheat) 9, 86 
Alpine region 350 
France 417 
Germany 430, 431, 432, 432, 433, 438 
Greece 66-7, 72 
Iberian peninsula 96, 97-8, 100 
southwestern central Europe 83, 86, 86, 
88, 92, 95 
western Mediterranean 268, 276-81 
spelta (spelt) 9 
Alpine region 350 
France 413, 414, 417 
Iberian Peninsula 97 
northern Italy 77 
southeastern Europe 68, 73, 86 
southwestern central Europe 88, 92, 94 
western central Europe 104, 104, 105 
western Mediterranean 268, 277-8 
turgidum (rivet wheat) 87 
Alpine region 350 
France 413 
southwestern central Europe 83, 86, 87, 
88, 93 
Tropaeolum tuberosum (anu) (isafiu) (machu) 
(mashua), South America, Lake Titicaca 
basin 119, 121 
true service tree/service-tree see Sorbus 
domestica 
trumpet tree see Cecropia peltata 
tubers 
South America, Lake Titicaca basin 120-1, 
122 
western Europe 111 
Tunisia 268, 287-92, 287-91, 295 
Turner, J. 386, 468 
Turner, Nancy 214, 245 
Tutankhamun 327-8 
two-row barley see Hordeum 
Typha (cattail), American southwest 366 


Ugent, D. 160 
Ukraine 315, 315 
hill forts 320-1, 320, 340 
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Ulex (gorse) (furze), 9, 355, 358 
europaeus (common gorse) 
British Isles 268, 270-2, 274-5, 362 
western Europe 111 
gallii, British Isles 362 
minor, British Isles 362 
Ullucus tuberosus (alluco) (ulluca) (ullucus), 
South America, Lake Titicaca basin 119, 121 
Upper Palaeolithic 15 
urbanisation 141 
Urginea maritima (red/sea squill) 331 
Urocarpidium, Peru, Pampa Chica 398, 399 
Urtica (nettle) 9, 356 
British Isles 363 
dioica (nettle) (stinging nettel) 270 
British Isles 268, 270, 273-5, 363 
Urens (burning nettle) (dwarf nettle) 
(nettle) (small nettle) 
British Isles 363 
Canary Islands 224 
France 273 
Germany 273 
Urticaceae see Cecropiaceae 
uses (plant) 266-9, 305 
Ampelodesmos mauritanica 287-92 
building materials 282-6 
furze 270-2 
hulled wheats 276-81 
nettles 270, 273-5 


Vaccinium (bilberry) (blueberry) (whortle- 
berry), western central Europe 106 
myrtillus (bilberry) (whortleberry), Spain 

234 

Valamoti, T. 8, 62 

valerian see Valeriana 

Valeriana, Peru, Pampa Chica 399 

value 422, 424 

van der Veen, M. 412 

van Driel-Murray, Carol 105 

van Zeist, W.A. 82, 173 

variegated thistle see Silybum marianum 

Vase of Warriors 407, 408 

Vavilov, N. I. 120 

vegetables 
food-use categories, Spain 229, 230, 231, 

232, 233 
see also individual vegetables 

Venus’ comb/Venus needle see Scandix 
pecten-veneris 

Verbena, Peru, Pampa Chica 398, 399 
officinalis (vervain), British Isles 363 

Verbenaceae (vervain family) 356, 361 
Belize 449, 449 

vermicelli pumpkin see Cucurbita ficifolia 

Veronica hederifolia, Canary Islands 220 

vervain see Verbena officinalis 

vervain family see Verbenaceae 

vessels, ceramics 26 

vetch see Vicia 
bitter see Vicia ervilia 
chickling see Lathyrus cicera 
common see Vicia sativa 
purple see Vicia benghalensis 
reddish tufted see Vicia benghalensis 
slender see Vicia disperma 
yellow see Vicia lutea 
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vetchling see Lathyrus 
vetchling, Spanish see Lathyrus clymenum 
Vicia (vetch) 
Canary Islands 220 
northern Germany 430, 432, 432, 433 
benghalensis (purple vetch) (reddish tufted 
vetch), Canary Islands 224 
disperma (slender tare) (slender vetch), 
Canary Islands 224 
ervilia (bitter vetch) 
Alpine region 350 
Iberian Peninsula 98 
southeastern Europe 69 
southwestern central Europe 89, 94 
faba (broad bean) (Celtic bean) (faba/fava 
bean) (field bean) (horse bean) 62, 69, 
72, 74, 76 
Alpine region 348, 349, 350 
Canary Islands 186, 218, 218 
Iberian Peninsula 96, 98, 410 
northern Italy 79 
offering to Demeter 317, 318, 318 
South America, Lake Titicaca basin 119 
southwestern central Europe 86, 89, 90, 
92, 94-5 
western central Europe 103-5 
lutea (yellow vetch), Canary Islands 224 
sativa (common vetch) 
France 417 
Iberian Peninsula 96, 98 
northern Italy 76 
southwestern central Europe 92 
western central Europe 104-5 
Vickery, R. 361 
Vietnam 299 
L6 G6 Xa Mat 301, 301 
Vigna 
unguiculata (black-eyed pea) (cowpea) 321 
northern Italy 79 
unguiculata subsp. unguiculata, Dogon 
country 238 
Vignet-Zunz, J. 279 
vilca see Anadenanthera colubrine 
vinagrera see Rumex lunaria 
viper grass see Scorzonera 
Virola theiodora (epenä) (virola), Peru 368 
Vision of Mac Conglinne, The 243 
Visnea mocanera, Canary Islands 186, 187, 219, 
221, 224, 225, 225 
viticulture 9 
France 175-81, 176-80 
Vitis (grape/grapevine) 178-9, 180 
northern Italy 167, 168 
southwestern central Europe 89-90 
vinifera 454n5 
L. subsp.vinifera 
Alpine region, ritual use 351, 352 
France 175, 178, 413, 417 
Greece 330 
Iberian Peninsula 410 
ritual use, Alpine region 351 
northern Italy 165 
southwestern central Europe 90, 91 
vinifera subsp. sylvestris, France 178 
Voandzeia subterranea (bambarra/Bambara 
groundnut), Dogon country 238 
von Thiinen, Johann Heinrich 101, 101 


Währen, M. 339, 340 
Wales 357, 358 
walnut see Juglans regia 
Wangels (northern Germany) 429, 430, 431, 432 
water chestnut see Trapa natans 
water-blinks see Montia fontana 
water-plantain family see Alismatacea 
watercress see Rorippa nasturtium-aquaticum 
watermelon see Citrullus lanatus 
wavy heliotrope see Heliotropium ramosissimum 
Wayanad (India) 421-7, 422-3, 425-6 
weaving 34-5, 34 
weeds 94, 213 
Alpine region 352-3 
American southwest 115-16 
Canary Islands 219, 225 
western central Europe 101-6, 101-6 
western Mediterranean 277, 287 
hulled wheats 276-81 
see also Iberian peninsula; Spain 
wheat see Triticum 
bread see Triticum aestivum 
durum see Triticum durum 
einkorn see Triticum monococcum 
emmer see Triticum dicoccum 
hard see Triticum durum 
macaroni see Triticum durum 
naked see Triticum aestivum 
rivet see Triticum turgidum 
spelt see Triticum spelta 
white broom see Retama rhodorhizoides 
white fir see Abies concolor 
white goosefoot see Chenopodium album 
white lotus see Nymphaea lotus 
white mustard see Sinapis alba 
white oak see Quercus lobata 
white pea see Lathyrus sativus 
white willow see Salix alba 
whitebeam see Sorbus aria 
whitest evening primrose see Oenothera 
albicaulis var. runcinata 
Whiting, A.F. 251 
whortleberry see Vaccinium; Vaccinium 
myrtillus 
Wiersum, K.F. 212 
Wiethold, Julian 10, 389, 390 
wild asparagus see Asparagus acutifolius 
wild carrot see Daucus carota 
wild food plants 211-15, 389, 421-7 
symbolism of 436 
see also individual plants 
wild grape see Vitis sylvestris 
wild jute see Corchorus tridens 
wild leek see Allium ampeloprasum 
wild mustard see Sinapis arvensis 
wild parsnip see Pastinaca sativa 
wild plants 
context 388 
foods 5, 16, 210-15 
Canary Islands 216-27 
Cleome in southwestern North America 
250-3 
Dogon country (Mali) 236-41 
silverweed 242-9 
Spain 228-35 
Wayanad (India) 421-7, 422-3, 425 
see also individual plants 


wild radish see Raphanus raphanistrum 
wild rocket see Eruca vesicaria 
wildcane see Gynerium sagittatum 
willow see Salix 
goat see Salix caprea 
white see Salix alba 
windmill grass/windmill-grass, feather see 
Chloris pilosa 
windmill pink see Silene gallica 
wine 
Iberian Peninsula 407-8 
see also Vitis; Vitis sylvestris; Vitis vinifera 
wingleaf soapberry see Sapindus saponaria 
winnowing-fan 319-20, 319 
winter savory see Satureja montana 
winter squash see Cucurbita maxima 
Winterhalder, B. 468 
wire crabgrass see Digitaria longiflora 
withania see Withania somnifera 
Withania somnifera (withania/withania 
nightshade), Egypt 327 
Wohlgemuth, E. 154, 155 
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women 
and acorn preparation 152-3 
cosmetic use of mastic 295 
and dis/stramma 289 
fertility ritual 315-16 
Oseberg ship grave (Norway) 329, 329 
and wild plants 214, 234, 240, 240 
wood dock see Rumex sanguineus 
wood-sorrel, African see Oxalis pes-caprae 
woodbine see Lonicera; Lonicera peri- 
clymenum 
woodruff family see Rubiaceae 
worts 25, 243-4 


yarrow see Achillea millefolium 
yarumo family see Cecropiaceae 
yellow flag see Iris pseudacorus 
yellow foxtail see Setaria pumila 
yellow vetch see Vicia lutea 

yuca see Manihot esculenta 

Yucca, American southwest 116, 367 
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Zanier, W. 343 
zapallo loche see Cucurbita ficifolia 
Zapata, L. 8, 9, 62-3, 268 
Zea (corn) (maize), western Europe 110 
mays(corn) (maize) 23, 151 
American southwest 113-14, 252, 253, 
366, 366 
Belize 449, 449, 450 
nutritional data 151 
phytoliths 24 
South America 144 
Lake Titicaca basin 119, 123-4 
Peru 160 
Pampa Chica 396, 398, 399 
Zeulania, Belize 448 
Ziziphus jujuba (jujube), northern Italy 80, 168 
Zohary, D. 67, 82, 142 
Zornia glochidiata, Dogon country 239, 240 
Zuelania 
Belize 447, 448 
guidonia, Belize 448 


